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' Btu 1 British thermal unit - |

%CNMI I Cémmépwéalth of. the Northern'Mariana‘Isla?dgj
" DOE ‘4 'U.S. Depattment of Energy '

DOI  = U?S. Départment of interior

DWT . 1 Dead Weight Ton |

EPA :+ U.S. Environmental Protection Agency

HECO - Hawaiian Electric Company

;JPN  : : Japan ‘ o

-k : kilo = 1,000

m A i meter

MBtu ¢ Million Btu

' Mt .+ metric - ton

(; ) ‘Mt/y 1+ metric ton per year
Mw : megéwatt = 1,000 kilowatts electricity
nm : ’nautical miles |
NSW ;' New South Wales, Australia
! PBDC | : Pacific Basin Development Council

QSLD : Queensiand

st' .= short ton
t/h 1 ton per hour
TIN s Tinian

TTPI ,‘: Trust Territory of the Pacific Islands
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';. The geograph1c locat1on of the CNMI in relation to. the princ1pa1
'“f; coal shlpp1ng routes to Japan fran Australxa, South Afrlca and ‘
W
South Amerlca make the CNMI an econanically loglcal Slte for a -
‘-"\_..\_,._,..____

E coa] center

.A coal centef complex includes fecilities for the transshipment of
“coal from the 150,000 OWT long haul colliers to 60,000 ONT or

" smaller colliers fqr‘delivery'to the consumers ports. Stoekpiling
area for four million tonnes-With provision for.blending wouid be

flincluded’in the cohp]ex. The coal handling equipﬁent for uﬁ]dading. '

'“stockpiljng'and b]ending.'rec]ai@ing and sh%b]dadihg opefatingA |
rates and environmental control facilities would be coméerable to

et

the most modefn Australian terminals.
. ————— e

Ah analysis of potentiél users for this facility reveals that the

vt

Japanese electric utility industry has an adequate demand base not

met by present provisibns for coal.de]ivery’to utilize the total
services of a complex. The contemplated use rata is twelve
million tonnes per year or .twenty percent of the Japanese 1990

utility'coal demend.‘

The.econemic viability of the fecf]ity is based on the value of
the services rendered to the user: The potentia] savings on ocean
freight rates by conbining ISO;OOO.DNT colliers for three querters
of the dlstance with smaller colliers to deliver coal to the

ut111ty consumers will largely pay for the use of the fac11ity. .
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- major consequence to a potent1a] user

/

: _-/ |

Thié'is bf'couhse'dependent on expendious coal hand]ihg The

;_lstockp111ng and b]endlng capab111t1es are an added indugement of

i
i

Economic viability of the concept based on "order of magnitude" o

‘capital cost of $50M indieates that with projected fees similar to

other terminal fees of $2.50/tonne and a 12 MT annual tufnover the

‘revenues would be $30M. Land, rent of $0.80/T. or $10°M wou]d
v.,revert to the Government of CNMI. $6.0M would apply to amortization.
: Operating costs would be in_the order_of $14M/year. One hupdred

persens would be directly employed'indirectAemployment affecting
300 persons. Opportunities for supporting service companies wodld

be_generated.‘

A tentative Tocation lying south of the DOE reserve area on the

island of Tinian has been used,in these projections. The land

' requirement contiguous to a potential harbor site is in the order

of 500 acres. A potential sfte for an offloading pier and a

loading pier with depths of 55 ft. (16,7m) éppears to be avaiiable;

- Additional benefits of a coal center would include availability of

relatively cheaplcqal for transshipment to Saipan, Guam and other

~ nearby iélands."A coal fired power p]ent'to provide power for the

center could include capacity to service the military facility and

~a cable to Saipan.

Alternative transshipment concepts were studied. The:conelqsion

-was that these concepts were not viable at a fee structure attractive
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~ to potgntial"users., The quality of'essen:ial services required by
'_..any‘potgntigl user'requirés‘an'invéstment level that precludes '

sma]lerAfacilities;

-Thevﬁsé of coa} to fuel future extensions of the Saipan eTectric
generation'fécility appears tofbe economically desirable.‘ Expeﬁding
fnsta]lation of coal fired units'méy be]justified. Use of existing
o interhal combustion units for future standby would enhance the
qda]it} of ser&ice available to the community. The potential of
"‘ cab]e,serviée from a large facility located-at the coal center |

wou}d be preferrable.'
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(. o ,—.The'-,'si‘te .vivfsj t to-the Northern Mar'iénas and the discussions’ during
' oy October trip have resulted in the following findings which in general

1 supporf.the'cqntgpt of the qoa]‘transshipment center in CNMI.

1, ‘Through discussions/interviews with the leaders_of'the executive,
1egis1§tivé and the private sector, it was found that there is a genuine
support for both the assessment of the feasibility of coal transshiphent'
through the CNMI isiands and if proven economic and ;echﬁica]]y feasible
fo fhe eventua] construction of the infrastructure to support the transshipping

“activities. 'Itldas further indiéa;ed that both support can Be forthcoming

in the forms of resolutions or to be more concrete, funds can be allocated.

v\_/\/vv__\\-—/
2. It was disclosed that as early as six years ago, the Government
. . of CNMI has seriously considered the use of steam coal for power generation
(:f - and went on to invite two Australian firms to assess the possibility of

initiating a steam power plant.

3. The;idea of transshipment-is not new. Both the private
secﬁor and the government.have been approached by Japan, the consumer of
. steam coal and South Africa, the supplier of coal for a coal transshipping
center in CNMI.® The two are not directly related, but it shows that
.both the supplier and the consumers believe that thére is a good'possibi]ity

for a transshipping center on the Pacific. -

4. For most part land, especially flat and close to the dock/harbor
E"J'” areas ‘are scarce and are in general already designated for specific

: ‘ } purposes (e.g. small industry, commercial and farming activities,



) m111tary retentlon and conservat1on). however, off1c1als of . the Marianas :

:<fPub]1c Land Corporatlons and others have 1nd1cated that 1f coa] transsh1p

":prove to be more econom1ca] (1 e. can provide jobs and revenues) there f

1s a good poss1b111ty that pr10r1t1es can be adJusted In regards to

ff mllltary retent1on areas, there is a prov1s1on 1n the agreement that
will.allow both JOlnt use of land and the construction and use of the

*.shore areas for ocean related activities. This nill.allow the construction

of port facilities»and harbor in the_retention areas, especially on-

~ Saipan by Charlie Doch and Thinai Harbor area.

5. 'hThe‘frequent power outages and the ever increasing cost of.
imported oi1 for power generation (CNMI is budgeting $7 million ouf of
~-its $33 million the 1983 FY Budget for power plant fuel) have eontributed .

to the governments interest in asaeSsing other sources of fuel. Though
efforts are being expended in the indigenous regardfng resources, ‘for » ‘
the mid-term.period; coal is becoming a more acceptab]e'option fdr'the

officjals of‘CNMI.

6. - The officials on Rota'arelcencerned about the lack of private
sector joba which have contributed‘ to the continued out-migration of the
"young and educated population td Guam and Saipan. A coal transshipping
aetivity was seen as both a potential economic boost to the depressed
area and a means of attracting people to stay on the fsland. Secondary,
jobs_and commercial activities are honed'to help defer the already

stagnant government sector and the non-competitive agriculture ventures.

. The two ports, East and West Harbors are not in any condition to .
Lhahd]e even small vessels. There are no piers, storage warehouses,

cranes and forklifts. The East is too exposed to the open ocean. The



by providing more meaningful and cha]]enging jobs which ‘the center could

v

",west has shal]ow and very narrow channe]s and the currents at high t1de N

1.;Tare hazardous to- mov1ng as we]l as' anchored vessels. The Corps of
:‘Eng1neers current]y let out bids to 1mprove the west Harbor fac111t1es ‘
 -From the design. cr1ter1a and the phy51ca1 constrains, the new 1mprovements :

: §”w11] not a]]ow_sh1ps pf'50,000 DWT to off-load coal. In addition, both ;

docks have no large flat surplus areas adjacent to the docks.

D1sregard1ng the M111tary Lease on Tlnlan, the island offers the B
most ideal channel, harbor and ]and area. Most of the island is flat at

very Iow.elevation and lack major infrastructures. The roads and the

'old air fields uéed during the Wor]d War II are still in excellent

condition.

The small town is close to the dock but not in the way for any

!

major expansion of warehousing, machine shops, stockpiling and movement

of coal.

Currently the major commercial activities are farming in which

- Pacific Energy of Japan is growing sourcrom for alcohol and the cattle/dairy
. farm. Both are compatable with the coal storage center in that the

"~ center will basically use the shore area and will not use the agriculture

and crazing land needed for the other two commercial activities.

It was also pointed out that if transshipping is proven to be more
economical, the 1and used priorities can be readjusted. The island

leaders are also interested in ehcouraging-people to Stay on the island

\
Create.



/.

The 1ocat1on of a stockp1l1ng center on T1n1an cou]d also be an
' ;advantage to the 1s]ands of Guam (who have ind1cated that it is cons1der1ng
p0551b1e convers1on of power generat1on to steam coa] from the current

low grade oil used) and Saipan.

Debendiﬁg on the Defense plans for thé utilizafion of halfbof _.k
Tinian;.a'coa] steam power p]ant_cou]d both be an asset to the mi]ffary
and a réliab]e source of power for the dairy plant, alcdhol processing.
plant and the people of Tinian. And.with the steam coal stockpf]e on

island, a more secure source of electricity could be attained.

7; ' It}wa§‘a1so verified that there Afe at least two oil combéniéé
' that are conéidering‘the potentiallfor 0il transfer/storage activitieé
“in CNMI, The possibility of_such plans,.in concert with tﬁe-coal
transsh1pp1ng center. could prov1de a unified and reliable source of )
jobs, revenues and source of energy for the CNMI. ‘A number of s1tes are

- possible, two on Saipan, two on Rota and one on Tinian.

8. Intthe CNMI, there is no labo} union and officials at this
point do not eﬁvision one émerg{ng. Thg labor Taws also have exemptions |
fof the minimum Wagé for ]aborer§. These two facts are advantageoué to
coal transshipping'activitieé that will require reliable work for
'scheduled times and as low as possible ;he additiqnal handling fees for

transferring storage and ship loading. : - | .

9. All the three major power plants in Saipan, Tinian and Rota
are within 100 yards of the water line. This could be advantageous for
steam coal unioading and cooling of the poWer system if future plans

call for coal steam generation.

-2



between po1nt Ush1 on T1n1an and Puntan Ag1gan on Sa1pan is. about 2 :

, S 10 The depth of water (less than 1 000 ft) and the d1stance ffa'“

m11es and most of 1t is 1n waters about 500 feet. There is a potent1a]

!

for a 50 megawatt power p]ant located on T1n1an, 1f a coa],center 15 o

p]aced there, to power both islands with a D. C marine cab]e 11nk1ng

them._

, -

)
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. o ... . Recommendations
Based on the findings of this study, the Government of
- the CNMI should take the following steps to verify the economic

and engineering viability of a coal center on one of its

islands.

l.'Identifyvand‘contract a éoal/port consulting firm
" with experience in Australia, Japan,hand fhe_U.S.
to conduct the follbwing tasks:
a. Verification of coal trade and market
opportunities in the Pacific Rim couﬁffies;
' . ‘ b. Based on economic and engineering assessment,.
’ ‘ V{sel_ect a site for a coal center and provide‘ |
(:: . detailed cost estimates and engineering
d:awings for channel, port, handling,
storage and blending infrastructure.
c. Conduct an indépth economic/engineering
assessment of secondary industries, such
as cement, ammonia, desalination and
agriculture.
2. Contract an independent firm or government ageﬁcy.to
carry out both envirdnmental and social impact
Aéssessmenté of a coal center.and secondary industry

as a resplt of the center in CNMI.

8 o



3.

W;fh ﬁhe;reSults'of'the first two tasks, assuming

that they are positive, solicit and. negotiate ]
. N ) . ’

financ;ng jointly from: U.s. Congress, Japanese

power industry, and the Australian coal‘induStfy.

: R
Develop land lease agreeménts and tax incentives

that will both provide revenues for the CNMI

government and also be comparatively advantageohs

and beneficial enough to attract outside cépital

and investment in CNMI.

[
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Introduction

/

1. Problem ététément: The CNMI, as a newly emerging se]f—gqvernihg'

entity, is aggressively pursuing a society where decisions aé well as

-1

revenues for the running and maintaining of government and ofher

~ public and private services can be locally generated and controiled.

u. There are, however, a number of constrainté that the CNMI gov?rnment

‘is currently faced with and it is‘investigating“various meansito

~ overcome them. The major ones are:

1.. Natural Resources: lLand; a>precious coﬁnodiﬁy 1imit¢d to.a
totgl oF 184.51 ;duare miles, of thch 47.46 square miles is on |
Saipan where close to 80% of the popuIAtfon resides; Water, especiai]y
potable water, on Saipan is obtained from underground water lenses.
This both impédes the deveiopment of.agriculture, urbanization and

commercial activities that require large quantities of fresh water.

2. Economic Base: The government is the 1argest'emp1oyer, with
5D % of the labor force in 1986. As the private sector is still in ]
its early development stage, government is still providing such basic

services as health care, water and electricity.

3. Federal Government and Foreign Investment: Since the CANMI
separation from the Trust Territory of the Pacific Islands, federal
aid has been increased, which in turn has been accompanied by various

federal laws, rules and regulations which in some cases could discourage

potential foreign investors. Effofts by both branches of the government,

4
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especia]]y‘the Norfhern Mariana Islands Commission on Federal Laws,
have been undertaken in studylng and making recomnendatlons on such o

1egls]at1on as the Clean Air Act, the Ocean Dump1ng Act, the Coastal

-Zone Management_Act, the Rivers and Harbor Act, the Federal Power

-Act, the Deep Water Act and the Ocean Thermal Energy Cdnversion Act.

" There are a number of.ways to address these genera] prob]emé.» The

government of the CNMI foresaw that there is no s1ng]e or s1mple

solut1on to emp]oyment. transportatxon. energy. water, agriculture,

" health, tra1n1ng, and housing -and so it launched a number.of.stud1es."

assessments, and economic and engineering_feasibi]it} studies. Ports
and small herbors,.o{] stbfage,.fisneries,_t0urism, a]ternate enefgy -
and coaT transsnipment studies are but e few. These efforts ere
being'cérried out by an interdfscip]inaryAgroup of individua]é,

government agencies and private consultants to ensure that engineering,

_economic, envirormental and social issues are weighted equally in the

assessments as well as in the recommendations.
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1. Background - -

H | THe’cqﬁtinded efforts of the Government of the Commonwealth of
) the.Nofthern_Mariaha'Iéiands'(CNMI)'to stimulate economic déve]opment
“and glternaﬁe energyAtesources and the‘uti1iz§tion_of the available -
'expertﬁ, institutions; and agencies led to the Research fnstitute of tﬁe

)v*Pacific.Basin Developmen£'Counci] (PBDC) a contract to'Carry out a Coal

' Movement in the Pacific Basin Study. By the letter of May 28, 1982, the

"CNMI government specified the scope and thé type of ‘assessment to be

"i”idbne by pBDc:f'Eollowing is the scope of work:

SCOPE OF WORK | ‘
1. _Brief history of coal in the Pacific.

2. ldentification of present coal-related Pacific shipping routes,

'shipping_cdmpanies, sypport industries, projected traffic and tonnage

. volumes.

| 3. AAnalyéis.of §1éns and projects concerning coal movement in the

~ Pacific with special emphasis placéd on those which may be of significance
_’tto_CNMI interests. The ;epbrt Qil] discuss related plans and projects
:offJapan,.China/Taiwan, Kofea, United States, Pacific Islands, Cénada,
Ausfra]ja,-andAother island areaé;

'4. IdeniificatiOn of potential coal uses and associated primary and
secondary indusfries; ﬁrimary focus will be placed on those'which could -

reasonably be expected in the CNMI or those regions which might affect .
the CNMI. |



- coal movement routes . - I i

2. Study 0bgect1ves

5. D1scu551on/correspondence wvth coal 1ndustry 1nterests concernlng

ﬂ'the poss1b1e opportunltles presented by the CNMI [3 Iocat1on adaacent to |

1

/
/

6. Shortfterm; midéterm,'long-term future possibilities of/coal usage

in the CNMI. o

|

7. Identification of demends on CNMI resources (including finanoial

‘natural, physical and human) from primary and secondary coal- re]ated

activities (e.g., land size and type, port and harbor, ut1l1t1es, government

’.,serv1ces, labor, etc.).

8. Identification and evaluat1on of the p051t1ve and adverse econom1c,-

social and environmental impacts. A discussion of the impact of coal
usage upon development of indigenous energy sources will be included.
Special attention will be paid to imports which the CNMI could reaeonably

expect.

"9, Regional issues and opportunities for'regionél cooperation.

10. .Summary Report of Findings.

There have been NUMErous stud1es and. as some officials have

~ said, "We have been studied to death", in the U.S. territories and CNMI
in particular. Informulating the study approach for the Coa1 Movement

Study, five objeetives were identified in the earlier stages of the

work, so that as it progresses, it will not lose sight of what the CNMI

' government wanted. The obJect1ves are also essentla] to the d1rect1on

and Just1f1cat10n for future detailed economic, eng1neer1ng, soc1a1,
and environmental feasibility studies of coal transsh1pment and potential

use in the CNMI. This type of analysis will prevent the expending of



| 1imited manpower and funds on the early Scoping of ‘the assessment; it |
( | s wﬂ] also prov1de a.more reasonab'le and efficient method of further ."4 .
; | ana]ys1s 1f th1s f1rst phase 1nd1cates some potent1a1 econom1c’benef1t »

in coal transsh1pment in the CNMI. _ SR

Following afe_the stated study objectiQes: ' T
1. To verify the economic, engineering, and environmental'vﬂability
- of coa] transshipment in the CNMI | X_A

2. To identify the potent1a1 economic benefits of coal transsh1pment

3. To assess the economic trickle-down effect of coal transsﬁipment.

4. To identify and va]idafe the economic, engineering, aﬁd eﬁvironmenta1
viabi]iﬁy of coal utilization in the CNMI.. ; o

5. To estab]ish/réject the need to conduct a detailed engineering,

| economic, and environmental analysis of coal tr;ansshipment' and\ | .

¢ © coal utilization in the CNMI.

3. Study Approach

Coal transshipment is @ multi-function activity, and it requires
an integrqted approach. Transportation, engineering, economics,
énvironmenta], and social factors musf bé e9a1uated and'correléted. In |
addition, a number of 1ndividua]s; institutions, and government agencies

: in the past have studied the potentials and the resource avai]abiiity
and need for the various factors.: To integrate the expertise and the
findings,:the Research Institute of PBDC, through the Project Coordinator,
has contfacted as consultants a coal mining engineér and a transportation

economist, and has secured the assistance of the U.S. Army Pacific

~ Division Corps of Engmeers (]etter of September 3, 1982) in the study. .
Each of the four participants is respons1b]e for a specific part of the

~ study. ' . r'f: , - , Co -:;. S



C. ]

Coal

Fo]]owwng are summaries of the respons1b1l1t1es of the partles

‘?BDC. :,J:‘ Project: coord1nat10n. development of the recommendatlons,

/
A comp11at1on and storage of data, and the preparat1on .

of the general narratives. It w11] also prov1de liaison
';beiwéen the investigators and the CNMI‘gpvennnént.
Consultant: Deve]opment of the section on transportat1on, hand]lng,
, storage and utilization of coal. o 'K
Transpor-

tation ’
Economist: = Assessment of the economics of coal transshipment, the

labor requirements, generation of secondary industry,

and competitiveness of transshipped coal.

- Corps of | ’ S

Engineers: Ca]cu]ation and provision of preliminary design criteria

for harbors and channels that can handle large vessels.

1

This approach gives a wide access to the latest plans, technologies and
regulations that could impact the transshipment and utilization of coal
in the Pacific Basin. | |

4. Issues and Concerns

While it m1ght at first g]ance look attract1ve and 1og1ca1, close
evaluation of coal transshipment raises a number of issues and concerns.
Though the study is‘not structured to provide answers.tb each of these
issues, it is believed that the investigétors should at least be

cognizant of them. The list could be expanded, but for the purposes of

-generating awareness of the alternatives and potential impacts of coal

transshipment, the following issues will be sufficient.
This itemized‘1ist also forms the foundation of our inquiries in this

study.



I1.

111,

-a. What degree of safety and/or protection can be assured

The Northern Mariana Is1ands are hot 1otated in the most direct

": sh1pp1ng ]anes for Canad1an or U S coa]. However, they are “,ﬁ

: c]ose to ex1st1ng Austra]1an and potential New Zea]and coa]

‘ - o
routes. = - : : _ -

a.. Why wou]d sh1pp1ng firms re- -route their sh1ps through

‘the Northern Mariana Is]ands’ - ) ‘f

b. What are the add1t1ona]-costs of bunkering and.resﬁpplying
"'coal ships in the Northefn Mariana Islands? )

c. What are the potential benefits to the Commonwea]th{of

the Northern Mariana lslands?

The Northern Mariana Is]ahds are located in a Pacific Oéean

typhoon zone. .
!
or provided if it is determined that this type of
~weather cond1t1on will have an adverse 1mpact on the

-coal carrlers? :

. b. How much impact would adverse weather conditions have on

the scheduling, arrival, and departure of shipS and the
" loading and unloading of coal in the Northern Mariana
Islands? |

The<channe1.depths of the Saipan, Tinian, and Rota harbors

~are about 30 feet; ﬁorma]]y, 50,000 dwt (dead weight ton)

vessels which draw about 40 feet of water are used for coal

shipments. For transsh1pments of coal, 100 000 - 200 000

dwt ships are being considered.

a. With the Federal government's emphasié on full (100%)
local fjhancing of port construction and possibly of

operations and maintenance (including dredging), how

’
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a

Iv.

" will the Commonwealth of the Northern Mariana Is]ands
obtaln suff1c1ent fund1ng for the add1t1ona1 construc-
3ﬂ*_t1on and ma1ntenance costs 1f these (larger) coa] sh1ps -

" are used?

-b. If oné of the major functions'pf re-routing to the

Northern Mariana Is]anda is for stockpi]ing.and .
'transshipmen; purposes, how can the neéds for.deeper
‘and larger ports, larger turning basin areas:and
faci]ities, and larger stockpiling areas on shore
be met’ | |
Guam was recently approached by a private interest to prov1de
bunkering facilities to refuel commercial ore and coal
carriers. Houever, it should be noted that the Territory
of Guam government has not shown any official interest
in actual coal transshipment. |
a. What impact, if any, would tha poteutial Guam venture
have on the potential transsh1pment and storage operat1ons
in the Northern Marianas?
b. What economic, po]itica], environmental, labor, and other |
',resourcé advantages does the Northern'Marianas have over
Guam?f o |
c. Can such large saips be refuaIed in the Northern Marianas?
d. Will the existing oil supplier (Mobil 0il/Micronesia) be
willing to expand its services to accommodate these

'potentia] new clients?

* Coal dust pollution, run-off, and leaching into the water

lense are of great concern to the Commonwealth of the

Northern Mariana Islands.



o
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VI.

YII.

fb;"What add1t1ona1 resources, fac111t1es, and’ manpower

“a,. What reprocessing, and/or enhancing of coal can be

. carrled out in the Northern Mar1anas?

/

wou]d be requ1red by these activities? . j
o

C. Can‘these additional resources, facilities, and manpower
. . /e

" be obtained. in the Northern Mariana Islands? - !
' ' . . : i
d. Given that past experiences have shown that island

'sentiments are against oil storage and nuclear woste
~ dumping, what would be the feelings of the CNMI citizens

and government regarding coal storage?

- e.. Would there be any change in the attitudes if there

were some d1rect benef1t from the use of raw and/or
processed products in economic deVe]opment éctivjties?
China and the Soviet Union are potential suppliers of coal.
In fact, Japan in providing financial and technical assistance
for coal production to China so that Jopan can import the

. China coal surp]us.

ca. If the demand for U.S., Canadian, and Australian coa]

diminished after the Northern Marianas' ports were
expanded to accommodate coal ships, what other uses

for these ports would there be?

-b. Would end users allow their coal supply to be tied or

further controlled by the United States by its stockpiling
in the Northern Mariana Islands? }
Current]y,'there.is a significant foreign labor fonce befng
imported to provide construction, maid services, bar-nestaurant

services, and to do other semi- and skilled work on Saipan.



.Ihis has resulted in a lesser rate of retention of new capital
- _in the 1s]ands. ' | ’ ‘ ’ |
(1?'- o J‘L'f f | wou1d 1ncreased coal act1v1t1es increase the demand for
- fore1gn labor? o | o g'ﬂ”f
~_VILI; In genera], steam coa] (for power generat1on) is in h1gher '
| demand than meta]]urg1ca1 coal (for ore sme1t1ng), a]though
Japan's 1nterest in both typee must be taken into con§1derat1on.
a. ,Besides-e]ectrica] poher genehation; what other pr%mary
:- and secondary uses can be identified? - :
IX.  Elected officials in the Commonwealth of the Northern ﬂariana
| - lslands have requested termination of the u.s. trusteeship
of the Trust Territory of the Pacific Islands as soon es
possible. Upon termination, certain Federal laws which
have not.applied to the Northern Mariahas in the past will
become applicable. The application of the Jones Act will
(:? ‘ : - bar foreign veesels froh carrying cargo between American
’-ports. Current reports indicate that moS; bulk carriers
are non-U.S. vessels.
e._ What impact will the termination of the trusteeship and
concdhitant application ef certain previously nonappli-
.cable Federal laws have}on'potehtia] coal movement |
“to the Northern Marianas?
b. What impacts would postftrusteeship application of
Federal trade and tariff regulatiohs (and fees) have

on potential coal transshipment activities in the

Northern Marianas?
X. ~ Japan is diversifying its coal sources so- that strikes and
.other delays will not interrupt a cbhstant, reliable flow

- of coal to Japan.



®

‘5. Design Study Criteria

a. what are the 1mp11cat10ns of un1on1zed ]abor, strlkes, .A,i
| ~and other operat1ona1 d1srupt10ns for the use of |
“ toal fac1]1t1es and serv1ces in the Northern Mar1adas7
bl-~what_potent1a1 is there in the Northern Marianas fqr
pfevénfing étrikes‘and other operationa].disru?tiéns
Whichlﬁou]d impact cohstdnt,vreliable shipment of

- goods from the Northern Marianas?

The flexibility and the bossib]e large combination of vegsel
sizes, channé] depths, coal throughputs, different harbor sités,‘and
many other variables require that a set of design study‘critefia be
selected. ‘The channe] depths and vessel characteristics chosén ére
hypotetical but corfespond closely to-the existing coal vesseis ffom
Australia. The throughput is based ﬁpon the coal consumption of Japan

and the current 1oad/un]dading capacity at Pier G at Long Beach_Harﬁon

T e —
T RCE

Three potential sites have been designated, based upon the U.S.
Army Corp§ of_Engfneer;' reconnaissance studies of 1980: Tanapag
Harbof on Saiﬁan,“Roté‘Harbor on Rota, and Tinian‘Harbor on Tinian.
Tanapag Harbor 1mpfovement/expansion costs will be done for three
different depths 0, 50, and G0 feet) to accommodate vessels of dead
weight tons (dwt) ranging from 50,000 to 150,000. Rota and Tinian will
be limited to 50,000 dwt only. | o

On stockpiling for transshipment, calculations (Hicks} 1972: 3 -
363) Qi]] be limited to 1,500,000 metric tonﬁ"storage capacity with
the assuhption that transshipment will ﬁot permit the total throughput -

of 3 mt to be stored at one time.’



A BRIEF HISTORY OF COAL IN THE PACIFIC

K i.Th{éﬁhisiquifswdérivgd'frqm'research on the indu§tpja1.u§§fof o
coal in:the Hawaiian IS]énds. the Northern Marianas, Guam ahd'daﬁan ‘A
limited amount of mater1a] was found on coal 1mports to Hawa11/1n the.
perwod from 1850 to 1945, very 11tt1e information 1s ava1]ab1e on coa]

- in the Northgrn_Mar1anas and Guam, and extensive information 15 available
on coal imports to-JapanISince 1940. The Japanese history isﬁjmportant

- since it is the background of the present and future dominant §ector of

the Pacific coal trade.

HANAII

Introduction of coal in s1gn1f1cant quantities 1nto Hawa11 co1nc1ded -
with the mechan1zat1on of the sugar industry by the 1ntroduct10n of
the centrifuge and the import of Scottish sugar machinery in the early
1850's. This equipmént required drive lines, steam engines andAboi]ér
plants. Cane was gathered from the fields and transported to the
p]ants,on:narrow gauge rai]réads with'sm§11, coal fired locomotives.

Steém poweréd ships were also introduced into the island trade
.'- about this same time. The world's navies were also be%ng converted to
steam and requirea'coaling‘stationﬁ to-ensure their mobility.

The earliest source of coal was as ballast in sailing ships en
-route from the Pacific Northwest to the or1ent Later a lively trade
developed in hauling lumber from the Pacific Northwest to Australia
and backhauling coal to Hawaii. A cpa] discharge dock was built in
Honolulu by the Oahu Railway and Land Company in 1890. The u.S. Navy
opened a coaling station that was later upgraded to a Naval Station
known as Pearl Harbor. The importance of the coa]Itrade is evidenced
'av “by ifs inclusion in the Reciprocity.ﬂegotiations of 1848 between the

Kingdom of Hawaii and the United States.



" The Hawaiian ETectria'Cnmpany opened .its first coal fired generating

p]ant in 1894, Co1nc1denta] to the peaking of the coal trade was the

: vdeve1opment of the S1gna] Hl]] 011 f1e1d in Southern Ca]1forn1a and o

the Un10n 01] Company s search for markets. In 1903 three of the

. largest sugar p]ants on Oahu agreed to use oil in place of coal. The

Un1on 011 Company. 1ntroduced the progen1tors of the modern tanker _
fleets to serve this market. By the end of World War 1II in 1945, the.
conversion of coal to oil fired plants and ships reached the point
where coal was noi1qnger imported. | |

The OPEC oit'embargo and the higher price structure for oil
occasioned a review of enérgy sourcés in Hawaii starting in 1973. -The
studies proceeded slowly for several years, nnti1 the cement plants
were threatened nith serious price competition from west coast nlants
which had changed over to coal under Federal orders. The cement |
.plants comp]eted'their refit to coal in 1979. The Hawaiian Electric,
Company conmissioned a study by‘the Stearns-Roger engineering firm in
1978. The study developed the conclusions that the use of coal in
Hanait.Was feaéjb]e from a "lbgistica], technical and operational

standpoint". The study cautioned that, "The environmental and economical

N aspects need additional study as their potential impact on the Hawaiian-

Islands is considerab]y greater than for most any other area of the

~ United States". |

| The study goes on to point out that at the then cost of (Co]orado)
low sulfur washed coal de]1vered to Oahu of $2.44/MBtu, coal was
competitive to the then cost of oil on the same basis or $2.57/MBtu.
Current estimated cost of coal on the same laid down basis, but using
washedﬁAustralian Tow sulfur coal is $2.50/MBtu. The average HECO
fuel cost for 011 in 1981 was $6.59. It should be noted that the

'1f ‘p]ant described in'the Sterns-Roger study would meet the same emission.

k)
2



N GUAM AND THE NORTHERN MARIANA ISLANDS

Coa] usage in other Pac1f1c Is]ands has been d1ff1cu]t to estab11sh

/

‘;There seems to have been a]most no industrial deve]opment dur1ng the.

Span1sh occypatwon_of the islands. After cession Guam rece1ved scant

~ attention by the U.S until just before the start of WOrld/War II. At

" that t1me there were p]ans to send the USS Gold Star to the Ph1]1pp1nes

to br1ng back a load of coa] for the power house and for local bus1ness

houses. (Pau] Carano, 1964).

It is Tikely that during_the intensive agricultural deve?opment

that took place_during the occupation of the Marianas by Japah that
" coal may have been used on the cane railroads or in the sugarép]ants.

Coaling stations established by the U.S. Navy were located at the

following'ports:

Philippines: Olangapo and Cavite
Japan: Yokohama _ : |
Guam: Apra :
Alaska: Sitka
~ . Hawaii: Honolulu
. American Samoa: Tutuila.

 JRPAN

The largest volume of coal trade in the Pacific has been to meet
Japanese import requirements for their steel industry. The following

table shows the principle supp]iers of coking -coal to Japan from 1940

- to 1980 and‘the rounded quantities supplied:



Japanese Coal Imports From Coking Coal Manuals -
1966, 1976, 1981 ' - _
(000 tonnes) -

‘- L. Manmchus - - . Austra- - . Soviet . So.
W - Year  ria - ' China U.S.A. lia Canada Unlon ﬁoland Africa
- 19k0 7ML 2,395 o IR
, 1945 238, 262 e o o - i
1950 - - - . 531, 75 59
T-1955 -0 104 2,364 10 85
1960 . 4,988 1,194 564 437
1965 - - 475 6,904 6,620 873 1,149 |
© 1970 S-fT 25,345 14,743 W,242 2,489 1 941
¢ 7 21,227 21,272 10,961 2,860 ' 1,104 193
1980 | 14,000 = 26,000 10,000 1,600 | 400 2,500

The flexibility and skill with which the Japanese procurement
_policy was implemented is indicated by the fact that the major part of

imported coal is from coal fie]ds not in production before 1955,

-These coal fields and the necessary 1nfrastructure were f1nanced '
1nternat1ona11y w1th minimum Japanese funds. The 1nsta11at1ons are
"modern and efficient and have resu]ted in very compet1t1ve pr1ces
‘ih}The Japanese government contro]]ed the procurement program through
MITI in a manner that prevented the users from competing for the
| _sopplies and bidding up the prioe Nhen'the Vendors' governmentsA'
: tried to equa11ze the negot1at1ng process or increase the cash f]ow
from the sa]e of their resources, the Japanese sh1fted or threatened
. to sh1ft their procurement sources : | :
Japanese domest1c coa] product1on reached a level of 56 Mt/y
during World War 1I. .Production fel] to 20 Mt in 1946, gradua]ly

increasing to SS_Mt'in 1965. Since then, production has;steadi]y

C . ' ? o ‘
Y T L
. s .
PR
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- declined to the 20 Mt/y level which is expected to be mainteined for.

the next 20 years.



The Japanese did not Import thermal coal before the 011 embargo

~ Their: pol1cy was to 1ncrease oil and liquid natural gas 1mports for

use‘In‘new thermal plants. After the embargo the po]1cy was qu1ck]y

- modified and they impiemented a thermal coal utilization program. The
'-cémént_industry and paper and pulp companies have completed their
.changeover and increased'cqal imports from nil in 1975 to 8 M§ in'

'1980. Utilities were less than 2 Mt in 1980 but are expected ‘to

increase their imports to 15 Mt in 1985. Total thermal coal %mports

are expected té-increase to 22 Mt in 1985. SR D




E xisting Conditions



- On-Site Evaluation and Assessment
of the Coal Transshipment Potential
§ in the Pacific Basin: : .
- Saipan, .Tinian and Rota = - ,/-

The on-swte evaluatlon and assessment 1s an essent1a] component of

LI

the Coal Movement in the Pac1f1c BaSIH Study. As the eng1neer1ng,
economlc and env1ronmenta1 ana]ys1s is being- carrled out in Hono]ulu,

Hawaii, the existing c0nd1tions (i.e. social, p011t1ca], econom1c, and

env1ronmental) on Sa1pan, Tinian and Rota had to be va11dated. To bring

.reality to the study, the on-site visit tried to evaluate and assess the

fo]]ow1ng.

'~‘1. The cond1t1ons and future p]ans for harbors, ports,
- - on- shore facilities;

::; ZQHhLand ava11ab111ty and po]1c1es, | o ] .
‘ié.' Labor needs, regu]atlons. union movement;

4. Econom1c conditions: role of transshipment in the .
Tong-range economic goals;

5. Power plants: conditions, operation and maintenance
+ costs and potential use of coal and its impacts on -
environment and renewable resources developments; '

6. Acceptability of coal transshipment and utilization:
' political, social, and environmental;

7. Barriers/impediments to coal transshipment and
: utilization: technical'and social; and

8. Pre- se]ectlon of potent1a1 sites' criteria and
rationale. : :

General Conditions

One method of visually assessing the conditions'of the ports,

“harbors and channe]s was to ride the Marianas Queen, a ferry boat which

~went from Saipan to Rota and returned via Tinian.

-
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ﬁ?fk’Saiuan- Current reports and visual inspectiohs'Show that the

L Charhe Dock on Sa1pan 1s exper1enc1ng detemoratmn due to age, typhoon .

waves, and other corr051ve env1ronment

: The'ferry boat had no trouble maneuveriﬁg in the~tﬁ;nin§ basin and:
the channel, as it is the main port of call in the Northern Mariana

Is]ands.:

Space on Charlie Dock‘is not available and the nearby shore aréa is

being considered for other port-related activities that will prevent and

~ not be_compatible with coal stockpiling. Some officials feel that the

adjacent_lands; flat and non-productive now, should be turned over to

Zf the Port Authority. This might prove to be a potential site for coal_;
' fistockpi]ing. .The most accessible afea, "dump site", is under the U.S.

| fnilitary retention area. Again, some officials believe that it could be .

1

used for transshipment, as it is port activity-related.

Power, sewer, water, telephones, and roads are accessible and no
major utilities expansion/extension would be needed for transshipment

requirements.

A master plan for the port and nearby land is underway, but so far

the draft has not‘yet_been accepted by the CNMI government.

A second potential site is the sea-ramp area by the new power
plant. The U.S. Army Corps of Engineers has completed a master p]ah for
a small boat harbor for the site. Currently no funds are available to

implement this plan and the docks are deteriorating and grass and small

trees are overtaking most of the sea plane landing. - : _ .




, As the;area from thelsea p]ane ramp to thelnew power p]ant and
lffurther on w1th the repa1r shop and’ old TTPI warehouse have been f1]1ed
in and‘concreted, it is not suitable for agrlculture. Product1on is
1fmiteo to'serrices ano repairs ASome officiais feel that-it should
become the center for 11ght 1ndustr1es (e.g. block mak1ng: auto repairs,
etc.). " Again, it was pointed out that if coa] stockpiling at this area

would generate more revenues and employment, a reassessment and change

of priorities cou]d‘be made.

_ An add1t1ona1 attractlveness of this location is the close prox1m1ty

: of the doc“ and power p]ant. If the CNMI were to opt for steam generat1on |

""*:‘1n the future“the ‘cost of coal wou]d be re]at1ve1y Tow; for land transportat1on

e the cost would be m1n1ma].

A well placed and teehnically competent official supported the\
- stockpiling of.coal on a reef-flat adjacent to the power plant with
dredged canals as berms, This idea fs being.tried along the Atlantic
Coast. Environmental and economic detail analysis has yet to be.done,

and if and when it is, this would be the last option for CNMI.

B A proposed small boat harbor is being planned for the Japanese sea-
plane ramp adjaoent to the new powerhplaht. Sources indicated that
ﬂcorrently there are no. funds to construct the faciltty. If it is
| constructed, with the deepening of'the channel there is an excellent
possibility of delivery of steam coal for power generation to the site.

Major coal shipping companies are using conveyor type self-unloading




, 3”u]k carr1ers to ship ‘and’ transfer coal from a vessel to non-1mproved REE
| ".Lsites. Ship to 1and conveyors can be as 1ong as 250 feet. C]ose working .
relatlons between CNMI the Army Corps of Engineers and coal.Shfppjng'
companies haye,to be established to phase in the objectiyes of power

‘ generation, docking faci]ities and vesse] designs. S

Rota:A Currently Rota West and East Harbors have few natura]

depths and protections (See pxctures in the Appendix). Small shlps;

such as the Mar1anas Queen, a shal] draft r1ver-type ferry. have dlffxculty

in enter1ng, exiting, turn1ng around and dock1ng at the west Rota Harbor

. Recently, however, the U. S Army COrps of Engineers has contracted the

. EInternat1onal Bridge of Guam to deepen and w1den the channel construct

| 3f'd'docks and causeway connect1ng the exlst1ng is]and of AnJota to the

Cmainland. o - T L .
_During the site visit (See pictures in Appendix), it was verified

.that'there were no warehousing and handling structures at the dock.

Most small cargo are handled by fork-1ifts on to trucks and pick-ups.

~Land adjacent to the dock is already occupied by some houses and a
small diesel power{p]ant. Nearby lands, some still'undeveloped, are
‘ high and are already being dedicated to housing, as it is close to the

.“ center of town (See Appendix Map of Songsong Village).

The East Dock is basically an open non-wave protected jetty. It is
deteriorating as a result of its exposure to the bay and open ocean and

the regu]ar typhoon forces and damage.

The adjacent ]and ls hmlted by the res1dentia'l, school and recreatmnal .

."fac1lit1es a]ready 1n p]ace et



| "; Both‘the West and East Dock/Harbors at. this time do not have the
’ : requ1red channel depths, turmng basms and land area to accomn}odate
: (approx1mately 5 mllllon metric tons of coal per year) coa1 for transshipment

f
.

to Japan and other Pac1f1c BaSIH and Rim countries

,‘7 i
/ /
!

~The U S Army Corps of Eng]neers deve]opment of West Harbor,.
however, with the use of se]f—load1ng coal vessles could 1mprove the
role of Rota in coal transshlpment in the future. ﬁ
Anlopportunity that could impact the possible deve]opment of e coal
transshipping port on Rota iS'the interest of Northville, an éil company,
to construct a maJor 01] transsh1pment facility in the CNMI. Ehota is
be1ng cons1dered as a poss1b]e s1te. The exact locat1on of the facxllty ..,
is further up on the northern end of the island. Some drawbacks of the |
. ' ~ site 1nc]ude the 1ack of ex1st1ng lnfrastructure (e.g. dock, harbor,

housing), roads and utilities. Northville's decision is expected some

time toward the end of this year.

_ The recently completed airport and terminal will provide easy

accesslto Rota.' The road construction from the airport to Songsong
_;Vil1age is progressing well. Power, water, and sewer, however, are not
'fi being extendedrto the airport and the new housing division between the

-airport and the town.

The Mayor of Rota, Prudencio T. Manglona, and other elected leaders
are supportive of labor and revenue generating projects for two major

reasons. First, most employed people are working for the government;

. -, and second as JOb opportumtms are hmlted on. Rota, there is a strong

T out mlgratlon to Salpan, Guam and other areas.
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Coal transshipment is looked upon as a potential 1ncent1ve to turn I o

"ffthe t1de of out—mlgratlon, and as a trickle down effect..to 1mprove '
‘commerce, tourism and agr1cu]ture. Current]y, there are on]y two hotels

- (PauPau andvthevBlue Penninsula).

In contrast to Saipan, fresh sprlng water is avallable on Rota
Large public ]and areas have not all been des1gnated for spec1f1c uses,
but are too_far from the docks and elevations are too hlgh for 51ngle

conveyors to transport, reclaim, and stockpile coal.

Tinian: The use of Tinian island during World War II by fhe
Unlted States as a support base for B-29's that dropped the atomlc bombs

:on Japan has resu]ted ln an exce]lent paved road, airf1e1ds, and the

.exist1ng dock and harbor (See Appendix).

‘Two site-visits to Tinian, first by ferry boat Marianas Queén and ‘

by small six and two- -passenger planes revealed the excellent conditions /

of the channel, wave-breakers, docks and piers. Most of the adjacent
land has not been developed and is,still overgrown with pine trees and {

bushes. Though the power planf is less than a mile away, there are

virtua]ly'no structures (warehouses, cranes, or repair shops) presently

Jocated at. the dock. - : f o , o (15

‘,

For purposes of coal transshipment; Tinian is ideal. Large harbochii//
. , . . - .
and port with potential expansion a(eas exist. Land is available at

close proximity and with low elevation (See Appendix).

‘A major potential problem is the U.S. Department of Defense' lease

option for,-Tinian. It was established in the_CNMI Covenant. ‘:The lease ‘




' option will require the use of 18,182 acres which will include (See

- Appendwx) a good portion of ]and and dockage area of Tinlan Harpor The

u. S Congress recently, after some de]ays, appropr1ated more than $30

- million for the 1ease opt1on. However, officials, especia]]y}of the

vMarlanas Pub11c Land,Corporat1on,vbe]ieve that there is a o}oyision in

the agreemént for joint use of the land as long as there is ho'major“ '
conf]iot. Th1s has to be Tegally and environmentally assessed when ;.'

spec1f1c DOE and coa] transshipment plans become more deve]oped




on Salpan.'

- Electric Power Generation
. ,and Transmission Systems

On all of the 1s]ands in the Commonwealth of the Northern Marxana

Islands (CNMI) dlesel is the main fuel source for the power plants.

. The government owns, operates ‘and ma1nta1ns the power systems. The.

respon51b111t1es are carrled out hy the Utility Agency within the

Department of Pub]1c Works.

D1ese1 fuel is. ma1n1y supp11ed by Mobil M1crone51a, Inc., Contract

prov1s1ons however, ‘have not been dlsclosed A bu]k plant is 1ocated

-71 The Ut111ty Agency 1s charg1ng customers 3.5 cents per Kwh wh11e it
is est1mated that power generatlon costs alone are 7.33 cents per Kwh

To rectlfy this 1mba1ance, the CNMI government is seek1ng qualified
contractors (Deadline October 22, 1982) to: ‘

- 1. Design rates for electric power customers;

. 2. Calculate the total amount of revenue that must be
co]lected by the Utl]lty Agency; and

3. Determ1ne the effects of current and proposed rates
-on conservation efforts.

- Saipan Power System: The main power plant is located at Lower

Base. It started regular operations in May of 1980. It has three

. Mitsubishi-Mann generators with the capacity of 7.3 MWe each at 13.8

kilovolts. A fourth generator will increase the total capacity to 29.2

MW by September of 1983.

~ i

<

. S



“and cannot be exchangeqwamong‘thé three different manufacturers. Past

ProaectIOns from varlous s;udles for power demands for 1983 vary ,

"7'from 18 to 20 3 Mw The s;andby powgr p]ant.has two 1,500 Kw,%h1te-
: Superlors and two 2 856 KW Norbergs. They are constantiy'uhdér various
. degrees of - repa1r/ma1ntenance whlch has prevented a 100% re]iab111ty of

© power supply to the island power system Recent reports sﬁow that with

the ma1n power plant utilizing heavy fuel (RFO) and the old p]ant w1th

h1gh grade diesel, the efficiency difference is close to 70%

Heat Rate - Efficiency

‘Main Power Plant - 8,570 Btu/Kvh 39.8%
01d Power Plant - 10,340 Btu/kwh ~ 33.0%

o A*NOTE. Heavy Fuel 0i1 138,778.Btu/Gal

_Diesel 0i1 127,185 Btu/Gal

- Power demand is increasing at a rate of about 10% each year.

~ Power plant operation costs are forecast to be about $7.7 million.
The actual costs will be Tess because of the oil glut of this year. For

the next fiscal year, the government has budgeted about $7.2 million out

. of a total budget of $44.8 million.

Tinian and Rota Power Systems: Both isTands have smaller land

'-":areas and out-migrating populations (mostly to Saipan and Guam) than
, Saipan. The power systems are-sma]l diege] systems. For example, the
: Tinfan poWer plant has two 600 Kw white-Superidrs ana two 300 Kw Céterpi]]ars.
| During my visit theré, it was observed that some of the generators are
‘ down and need major overhaul. In the process is the purchase of a 1,000
'_Kw Yamaha generator from Japan. This, as in the past, will create

‘. problems in oderations and maintenance. Spare parts will be expensive




P

~ experlences have shown that saore parts form Japan are usual]y hard to

secure on a t1me1y bas1s. co , R ’

_ The e]ected officials, both on Tinian and Rota, are:typing to:

1nst1tute ways to encourage commercial act1v1t1es on their 1s]ands. But

2 -WIth 11m1ted power capac1ty and re]1ab111ty. it is 1mperat1ve that fuel

d sources are 1dent1f1ed and 1ncentives given to potent1a] energy ventures.

" Power and Coal Storage Scenarios: In considering coal transshipment,

"~ two majbrgresources are essentia]: ~flat land close to port and a good g

7_':harbor. If these cond1t1ons are met, an essential beneflt of coa] f -

transsh1pment is the use of coa] for power generat1on. T1n1an, at this

ear]y state of the 1nvest1gat1on, has exce]lent land and a good harbor

'ﬁfh;fthat can a]so be expanded. The government off1c1a]s and the buSInessmen

B on T1man are m support of the coa] transsmpment proposa] o . ‘

"Two'scenariosvare economically and technically possible to enhance

~ the power systems on Saipan and Tinian. First, coal can be transshipped
} from T1n1an to Sa1pan on smaller barges or by se]f-un]oad1ng carriers to
~the Slte of the main power p]ant. Second and meritorious, is the |
. constructlon of a ]arger steam power plant on Tinian where coa] is
o (assuming that Tinian is the stockp1]1ng site) a]ready avax]ab1e and a
.,strong need for power cou]d 1ncrease w1th military use of the lease
» opt1on, A 50 MW power plant_could support Tinian and Salpan.power

-needs.

rSubmarfne direct cabies have been used up to 1,800 feet of water.

"~ The State of Hawaii is doing work on submarine electrical cablesr. B ‘




Coal in the Pacific



: fTHE(CANDIDATE USERST?C'

It is. un11ke1y that a Coa] Center cou]d be financed w1thout firm

‘ contracts for 1ts serv1ces at least through the pay out perlod To flnd
the cllent or cl1ents most ]1ke1y to make ]ong-term contracts for Coal
Center services it 1s necessary to study the structure of the 1nternat1ona1
coal trade in the Western Pacific. Tinsley’ (1982) offers the most

current and comprehensive information for this purpose.

Construction is underway or comitted to in Taiwan and Korea fore".
~coal receiving faci]ities. toa] Centers are Se}ng planned for Indonesia _
and the Phllllpplnes. These countr1es have future domestic m1n1ng p]ans' 2
but would 1n1t1a]1y lmport coa] for thelr own use and transsh1pment to .'»
t SE As1a.‘ Slater {1982). None of these areas are 11ke1y to be markets; N
. | o for coal passing through Tinian.

ca o 'Japan'has the largest expanding demand for coal in the CNMI' trade
' o . area. Conversion of the cement and general industry p]ants to thermal
~coal is we]] underway. An active program to increase the coal fired |
share of power generation from 17,000 GHh 1979 to 96,000 GHh in 1990 is
underway. Thermal coal imports for_power will exceed the present

: meta]]urgica] coal imports by 1990.

' Meta]]urgica] coal imports are enpected to increase from the
present 60 Mt in 1981 to 80 Mt by 1990. The deep draft and well equipped
ports of the coking coal importers now unload the largest bulk carriers.

 These ports are capable of higher throughputs The higher capacity will

_be used for associated publlc utillty compan1es. Metallurgical coa] A

:':,f:':importers are not prospects for a offshore Coal Center.:ﬁfﬁiéﬁ’"ﬁ”‘:f




Q

The Japanese cement industry made the ear]iest tran51tlon to coal

'They I\fted 8 3. Mt in 1981 and are not expected to 1mport more than 15

/

“’«Mt by 1990 The.hlgh ash thermal coal was ]anded at eulst)ng ports with

capac1ty ‘for increased imports. Other miscellaneous users import less

~than 2.0 Mt.- Cement and general industrial users are not}likely Coal

" Center prospects. The Coal Center would import only low ash, low sulfur

|
.

thermal coals. .

The public ufilities of Japan presently import about 5.6 Mt of
thermal power coal most]y from Australia. The 1981 Coking:Coal Manua1
is the source of the follow1ng data concern1ng future publlc utility
p]ans for coal f1red power generat1on A

. LY %
te .

5Perlod 1981/89 RN R ‘~;“ﬂ-1:a=uf~~ffs~ IR

Construction decided (16 un1ts) © 10,350 MW

Coal required - T 25 ME
Construction undec1ded (20 unlts) © 0 14,456 MW \

Coal required? 32 Mt

Tota] (36 units) =~ 25,806 MW

: 57 Mt

. General Industr1es (4 units) 500 MW

Coal required 2 Mt

Total coal (less 10 Mt domestic) 49 Mt

Shibukawa (1981) offered the fo]lowing,projections to the members
of the Senate Subcommittee on Energy and Natural Resources in Washington

on December 1, 1981: The Japanese electric Utl]ltles 1ndustny plans to

| start 49 new coal fired units thh a tota1 output of 24,000 M4 in the

coming ten years. This will requlre'the‘1mportatwon ‘of 40 to 46 Mt of
thermal coal by 1990. Tinsley (1982) reports various 1981 projections
of 45.50 and 51 Mt for 1990 and 74 to 82»Mt for 2000.

The shift to power generatlon w1th coal has serious implications

- ?*;,from a supp]y as we]] as a delivery standp01nt. Japan has experlenced

’ requent and ser1ous supply dlsruptions of coklng coa] and iron ore.. g:§=-""



iL:fThey are uware that they cannot to]erate an uncertaln coa] supp]y for ';.?'

- .utxlit1es.. A . »,' IR .

They must also obtaln the lTowest possible cost of coal landed cif
p]ant s1te Slnce ‘ocean fre1ght is their most controllable cost, they
‘are looklng for_ec0n0m1es,1n this area. They have recgnt]y Jo1ned in
theifinancing of overseas port infrastructure projects. They have also

studied the steel ports.

The Japanese steel industry has taken the initiative in the development‘
of bu]k carriers in excess of 100 000 DWT and deep draft ports at tldewater
’steel plants. The steel mills eff1c1ent infrastructure 1ncorporat1ng :
“:.Vmu]t1p1e stockpilés and ﬁléndfng are known and have contribufed to

Japans‘competitive.position in the world steel markets;»

JAPANS COAL SUPPLIERS

Australla is an examp]e of an uncertain supp]1er of concern to
“Japan. Austra]1a has large low ash and low sulfur coal reserves, new
éfficient mines and a newly constructed infrastructure. Australian coal
" can easily be the lowest.cost coals on the Japanese markets,(industrial
strife has céused frequent severe supply disruptions. The 1981 Coking

Coal Manual states that the 1980_disruptions cost thé Japanese sfeel
. companieéA$20d’million on the 18 Mt of coal involved. This situation
has caused Japan to rethink its supply rélationship with Australian

producers and shift to a diversified supply base.



. ..b_The United States. which is major supp11er of coking coal to Japan o
.has on]y recently upgraded some East Coast ports to reduce congestmn. E .
’ ”The maJor expan51on of therma1 coa] production in the. westernfstates
1acks the Infrastructure for export to the Pacific Rim countries u.s.
therma] coa] ‘cannot be de]1vered from the West Coast at competltIVe
pr1ces. Nest Coast coal cou]d use Tinian Coal Center fac111t1es espec1a]1y
for'b]endlng. When deeper draft ports create traffic for Iarger than
panamax vesse]s the coal could be stockp1]ed for forwarding to the

utility company ports which have only 14 m (43 ft) draft. G

Canad1an coal development has been centered on coklng coa]
Thermal ‘coal is now be1ng developed Canadian 1nfrastructure is effic1ent .

o _Wlth the prov1nc1a1 governments assisting in the deve]opment of new f

resources. Unfortunately, adverse weather and rail grades are ser1ous" g
impediments to the competitive position of Canadian mines. This cou'ld .
%%9 : be 1mproved in the thermal power coal market by transshipping through

Tinian with the large colliers that Canadian ports can load.

THE RECEIVING PORTS

Japan uses stockpullng and diversification of coal sources to

counter supply 1nterrupt1ons. Both of these strategies increase the

requirements for coa] hand1ing equxpment and the yard space for storage
and b]endino.. Most of Japans new power p]ant SItes have marginal space
for coal receiving, stockp111ng and reclalmlng facilities. Their water

e :f.h ' frontage has limited draft potential. More frequent de11veries by

smal]er colllers w11] 1ncrease the potential for po]lut1on. d1scharge E :
™ pena1t1es and h1gher labor costs.- These wﬂl create hlgher energy costs .

wh1ch must be passed on to the consumer. ;f




: Japan 1s now constructing three Loal centers for therma] coal

'T1nsTey (1982) These centers will be equ1pped to efficiently receive
K icoaT from 100 000 to. 150,000 DWT coal transports. They w1TT ‘be designed

to handTe throughputs of 8.5 to 10.0 Mt/y. They w1]] undoubtab]y have

35.‘ fac111t1es for bTendlng and reToad1ng coal 1nto vesseTs su1tab1e for

‘prlthelr cllents facilities on demand.

_ Many of Japans Utility cOmpanles are owned by major chemical
and/or meta]lurg1ca] groups with Targe coal hand11ng fac1]1t1es able to

handle increased tonnage of power therma] coal. There are many more of

. ... the plants to be built that will need facilities beyond the range of the
“planned CoaT Centers and will have to use panamax or smaTTer c0111ers

':{'from the export ports. These new p]ants could benefit by using a T1n1an

;?f{Coal Center.

To meet the thermal coal import problem, the Ministry of Transport
first considered additional Coal Centers. The heavy expense of centers,

the shortage of deep draft harbor sites, environmental concerns and the

.cost of intracountry distribution have caused a reevaluation of Coal

Centers. WESTPO (1981) reports that the Ministry chose 20 out of 61

j 4 candidate ports for expansion or development. This program if completed
“?i!ﬁnih has an ultimate capacity'for utility coal of 48.7 Mt in place by 1990.
.H'11.8 Mt of this capacity is in operation now. Eighteen (18) Mt is
: 'jiECheduled to be commissioned in 1988/89. Only half of the ports for
o utiTTfy'coa].pTanned or‘enisting wilT berth vessels of 100,000 DWT.

St THE NOMINATED USER, JAPANESE ELECTRICAL UTILITIES

: Those pulec ut]Tlty compan1es in Japan existing or planned that

are not serv1ced by CoaT Center that can rece1ve 150 000 DNT co]llers



fare candidates for a T nian Coal Centers serVices."Initiatives on.
'Aibehalf of a. Tim an proposai are: likely to receive favorabie consideration .
, . o by the Transport Ministry. The opportumty to avmd confrotations in
| expanding ports or opening new ports would be apprec1ated A user group

would 1ike1y be organized by MITI to negotiate for the services of a'

Coal Center. o P e ’“_ {

The fo]]owing narrative examines the potential of a Coal Center o
lTocated on the is]and of Tinian, CNMI. The purpose is to determine lf‘
~ the potential opportunity merits in-depth studies. This seems to be

indicated by the'va]ue to a user of the tangible and intangible benefits.

' fi_These benefits are of the same order as those at new overseas infrastructure

T _ j - :

©- being financed in part by . Japanese cooperative funds. A new exporting
“termi nal at the Port of Los Angeies is the most recent example according .
" to TRAK (1982) The financing arrangement is accompanied by a long-term V

@ S corrmtment for port operation by a local entity.

7 It is understood that the citizens of CNMI would on]y accept the
construction of the Coal Center on the basis that it would be environmentally

acceptable and economically attractive over the long-term.

The greatest potentia] benefit that a Tinian éoa'l Center could
»offer the Japanese group. wou]d be to create a significant improvement in
the rehabihty of supp]y and dehvered cost of thermal coal from

Austraha. The proposed facﬂity shou]d have the inherent capabihty to L

obtain the desired benefits. | N

.*A site with potentia] harbor and ground area. located within

Sy

;.._'reasonable shipping radius of the coai ports and the utihty

ports for optimum transshipping benefits at minimum cost.



'fj;i*g large ground storage df'stﬁckpiied_cbél;tblprVide'emergency g

xbackub to Japan based stdck.

~ *A blending capability to enhance the trading oppo}tdnities '
when attractive spot lots of coal suitable for blending

are on the market.

fThé blending capability would permit the use of lower quality
coals wfth'the normal thermal coal when the combined mix would = -
through favorable burning characteristics result in a lower

energy cost.

*The hiéﬁ unféading. Stockpiling.Hrgclaiming and loading rates
7.w§u1d:improve the ﬁti]ization of tﬁe.colfier fleet with resu]ting'
Tower ocean freight.
The relatively short haul to the Japanese ports from Tinian-would
permit the possible utilizétion of self unloading ships and other
ihhdvative shipping ideas.' This potential would be of particular

importance to the more remote plants with 1imited land area.

The stockpile would permit scheduling overseas lifting to avoid

ports with impending stoppages.

The reader is referred to the article on the new Port Kembla, NSW

by Paul Soros (1982). Many of the features of material handling and

environmental protection would be appropriate to a Tinian port. This

. article and other recently published articles by Soros and R. Peckham .




®

| (1982) prov1de the basis for some'“order of magn1tude" est1mates of the
- economlcs of th1s fac1hty set out in below: o, ) .

. *Constructed cost of coal center based .on Port Kembla, NSW

~ -data is estimated as follows: S | o /7v;
Site work $3.0M :
Marine constructlon - 8.0M
Foundations 3.0M
Three stackers 6.0 M
Two reclaimers 10.0 M
One shiploader 10.0 M
Material hand11ng . 10.0 M -
Total = - - 550.0 M '
- *The operating costs.on an annual basis and a ten millian L
- tonne throughput s estimated as follows: S
Cap1ta] charges o gi o $6.0M | 4 . '
Operating expense ST 8.0M Lo
General and Administrative = 1.0 M - | .
CNMI Land Rent 10.0 M
Total and per tonne $25.0 M--$2.50 '
*Note: Soros, (1982) states that the Conneaut, OH terminal

charges for railroad unloading, stockpiling and shiploading
" is $1.19/st of coal. It charges $1.40/st or iron ore from

vessel to stockpile to railroad car.

Miklaus (1982) points out that the generally accepted criterion for‘_
V*Pa feasib]e facility is that the-éxpected benefits exceed the associate
_'sosts. And further that the private:benefits in ;he:form of net savings.
that accrue to the users of the facility will create the demand for its

services.

- Miklaus has prepared two tab]es of transport costs for d1fferent _J; B
‘i-"’sued vessels sailing from NSN to Sa1pan (TIN), and to JPN and TIN to- L ‘

JPN.

The tables differ ln the amount of delay t1me 1n NSW harbors.



s.fThree scenarios'using thesettables'ane-setAQUt aS~fo]10ws: R

.I S1xty thousand (60 000) DWT col11er, NSN/JPN 19 waltlng
days in NSN 1oad1ng port. 150 000 DWT co]11er same delays
in NSN to TIN, offload and transship by 60 000 DNT c0111er

~ to JPN. Shlpp1ng cost compared u51ng ca]cu]ated Tin

| .- service cost of $2.50/tonne.
2. As above with minimal harbor delays in NSW. ° = -

" 3. As above except one half the diffefentia]'delay days for
60,000 DWT colliers because of. the large number of that |
'-d“:s1zed colliers u51ng the avallable port 1oaders. Three 1

"_ lS llkely to be a favorable treatment for the p]us 100 000

"'.DNT vessels that utilize the 1arge capac1ty fac111t1es

more effect1ve1y

Scenar1o A B . c
60,000 DWT -~ $/t 18.81 12.84 15.84
. Less:
150,000 DWT $/t 9.54 - 6.06 6.06
60,000 DWT -/t 4,78 . 4.78 4.78
Tinian charges = $§/t 2.50 2.50 2.50
SUB TOTAL “$/t  16.82 13.34 13.34

Net savings (cost) $/t. 1.99 (0.50) 2.47

© - The brujections above have no'reference to the faei1itfes under consideration,

- ‘the Australian port facilities-like]y to be used or a Japanese utility
::reteiVing port. The fo]ldwing narrative“pnesents a comparison of the

alternate shipping schemes as they hight be used. - The estimating basis

is from J. Sasadi (1982). o e

The Japanese power plant used is Matsush1ma located on the south

' :i':western tlp of Kyushu.» The plant has an output of 1000 MW and requ1res |

2’080 kt of NSH therma] coal each’ year: iThe coa'“handling fac111ties —ifgﬁsfgt




_dfaincludema berth with ;1 m draft for 60 000 OWT c0111ers Un]oadlng 1s; T

. *’57?1?'  V: done by four-700 t/h unwts to whlch has been assigned a 1540 net t/h

@. : rate. The p]ant has a 430 kt ground storage. It is the most modern :
coa] fired un1t in Japan and probab]y represents the standard for -

future coa] f1red p]ants A | - S /.

- The queensland (QSLD) and NSW coal ports and their facilities are
_tabulated below: - . ‘ }

Berths Vessels . Ld Rate ;Draft/Length

QSLD - # k DWT k t/h oo m
Gladstone 3 55/60 1. 6/4 0 :11.8/ 183/
. : R _ _ .- 17,2330
o e 1 120 - 4 0 17.2 343
- Hay Point 3 150 4.0/6.0 -16.8/ 342
ST S . » - 17.7 365
oo oo, Brisbane .o 1 40 : 1.2 9.1 191
-~ - Bowen 1. 16 o 0.7 . 7.0 167
NSW L : : '
Port Kembla’ 1 55 2.0 11.0 472
1 120 5.0 16.3 280
" Newcastle 1 55 2.0 11.0 359
1 (1983) 110 4.0 15.2 540
Sydney 1 55 1.0 11.0 320
‘ 1 35f 1.0f
Tinian Scheme
Unloading 1 I 150 204.0 17.2 308
Loading _ 1 150 6.4 17.2 308

"~ Analysis of the-above port data shows that except for Hay Point the
| largest loading facilities are in the 100 to 120,000 DWT class. ,There
:.‘fs not Tikely to be more than two 150,000 DWT loaders available for
‘thermal coal loading and then only to 100,000 DWT'plus vessels. The
Joint Coal Board (1981) indicate an intent to see that the NSM»IOO to

. 120,000 DWT are used efficiently by larger vessels. They have urged the
Japanese to end the stemming of 20 to 30,000 DUT vessels. After a

-i:Asurvey the Board concluded that the max imum dlscharge facilities being

*

‘ vtiuu.DOO'DHT_ranéeg ;it appears reasonable to assume that 60 000 DNT

. onstructed by the Japanese cement and power compan1es are 1n the 60 to z~:,' '



<vessels w111 be 1oaded at the sma]ler 10aders as a po]1cy The most i -
"'.;hkely loadmg rate for 60,000 DHT vesse]s will be 2000 t/h (1400 net) .
D o ;'“Liand for. 1oo 000 DWT p]us, 4 to 6000 say 5000 t/h (3500 net) '

The approach used by Miklaus is similar to that used by NESTPO
(1981) and others to examine the U.S. export port s1tuat10n. ThISlzpji
approach assumes that the Japanese buy coal on a CIF bas1s. They are >:'.
noted for resisting CIF contracts and insist on FOBST. The 1981 Coklng
' Coal Manual tabu]at1on shows that in 1979, that of the 54 Mt of coal .
imported, 28 Mt was carrled by Japanese Flag vessels, 20 Mt by Foreign f‘
Flag Vessels operated hy a Japanese sh1pp1ng company and 6 Mt by Fore1gn
"Flag Vessels.. It is common pract1ce in Japan that the Japanese Trad1ng
'Compan1es assxgned to the Group by MITI make the sh1pp1ng contracts for .
| ‘all coal l1fted by the Group. The commission is a big part of the1r
| "take" From the Group for their services. This arrangement 1s an essent1a].

part of their raw material negotiating procedure. The two companjes

©

that negotiate with the selected mines are able to sue a common freight

structure.

The larger part of the coal lifted to Japan will be by vessels with
) Japanjse crews. Andrews (1978) states that oriental officered and

mannef" crews cost one fifth American crews and significantly less than

| ﬁoropean crews. Cost data for Japanese crewed vessels is not presently
. available. The fol]ow1ng costs adapted from the WESTPO (1981) Flgure
5.5 is used in the following ana1y51s.

Vessel Size, DWT -60,000 _ 100,000 . 150,000

At sea, k§ 31.6 " 40.5 47.8 | | .
. In port k§ - - 15.9 : 22.4 - 25.9 R .
o ;*Note. 10% of steamlng fuel costs in port._:.,:z~ L e _

Comparison of Direct sh1pp1ng and the T1n1an alternat1ve



-“"\
‘>

-Optlon ‘!”":“

© "Vessel, DWT "~ 60,000 60,000 100,000
. Voyage: - - . - .uzNSN/JPN TIN/JPN  NSW/TIN
RTnm-- - -~ 8536. . 2344 6192
At Sea Days - . = 23.7 6.5 17.2
In Port Days -
: Loading 1.8 0.7 1.2
~ Discharging 1.6 1.6 1.4
-Sub tota] 3.4 2.3 2.6
Add = 1.7 1.2 1.3
U Total 51 3.5 3.9
© RT Days 28.8 10.0  21.1
Voyage Cost o E
At Sea k$ 748 205 679 822
In Port k$ - 81 56 87 159
- Total k$ 829 261 784 - 981
Unit cost - $/t 13.82 4.35 7.84 - 6.54
Delivered cost - o C SO
Add TIN/JPN 7t _ 4.35 . - 4.35 =
. Add TIN Fee $/t . 2.50 2.50
: - " Total $/t - 13.82 14.69 013.39 ¢
: Sav1ngs (Cost) : S : (1.07) a.43
'~ For delay impact .. L N R
add two sea days
and two port days . ' L
Cost . $/t 1.57 1.26 0.98
Total $/t 15.39 : 15.95 14.37
Savings (Cost) (0.56) 1.02

The cost data developed with the Miklaus' inbut and the alternate

costs in the above table indicate that the utilization of the Tinian

coal centers facilfties will include a modest savings if the NSW ]eg is

~ done with 150,000 DWT colliers. If this is the case then the important

"‘intangib]e benefits will accrue to the users without cost. Intangible

benefits convert to tangible savings when the coal de]ivery system is

‘stressed as during 1980. While the loss of business caused by the

industrial strife may lead Australian labor to more temperate ways, it

is too much to expect that there will not be further supply disruptions

~in Australia or in North America.

*

"ﬁ”unloader capac1ty adequate to serv1ce elght unlts the size of Matsushima

E; The T1n1an Coal Center as presently concelved wou]d have a conservat1ve o

1-.




"Between seven and elght_150,000 DNT col]1ers wou]d be required

At 4.0
ol ; ME- the ground storage wou]d be 500 kt per unit wh1ch added to the 400 kt.

"yon sxte storage would be about a m1n1mum emergency stock for a 100% burn
-;for 90 days. The T1n1an ground storage can’ be 1ncreased and. the hand]1ng _

J-.‘equ1pment expanded w1th a modest add1t10na1 cap1ta1 expend1ture.

PR
L]

o AADDITIONAL' BENEFITS TO THE AREA

ﬁfpon Tinian with suff1c1ent capac1ty to serv1ce the coal center, the
I mtlltary complex and Sa1pan via cable. Low cost coal for a Guam coa1

i_flred p]ant and other 1s]and plants would substant1ally reduce the

:;energy costs.f;j-

i_QSLD prov1de examples of thlS potent1a1 econom1c benef1t.

Low cost coal. for energy or 1ndustr1a1 use would become ava11ab1e '

e .in the area.” Th1s could enhance the constructlon of a coa] f1red p]ant :

The encouragement of service industr1es assoc1ated w1th re]atlvely

) heavy ship traff1c would prov1de opportun1t1es for local emp]oyment and

"the development of new sk11ls.: The town of G]adstone and Hay P01nt,

.+ IN CONCLUSTON B gitfedfx.ﬂgff£fo~f{iﬁfm:f?“:*:f:”K$J¥

Based on thlS study, 1t appears that the conc1us1ons of Dr. M1k1aus

'are supported, namely that this potentlal proaect has mer1t part1cu1ar1y

:1n comparison w1th 1nfrastructure that 1s being flnanced by Japanese .

Banks as part of the1r governments pol1cy to reduce raw mater1a] costs

}by 1nfrastructure lmprovement




Transshi pment



T 1. Introduction

'iTﬁe phrpdse-pf this task is to determine if a full scale econbmic
feasibility study ef the proposed coal transshipment faei1ity to be
]ocated in- the Northern Marianas is warranted. To provi&e.aﬁbackground _
for the assessment the next section takes a look at the current and the

projected pattern of international trade in coal in the Pacific area.

According to a general]y accepted criterion a faci]ity is cohsidered
feasible if expected benefits generated by the fac1]1ty exceed the '
associated costs. However, while the benef1t/cost ana1y51s takes into
account all benefits and all costs to whomever they may accrue there
will be no demand fbr services of the transshipment faciiity unless
there are private benefits, i.e., net savings that accrue to the users
of the facility. Thus, sectiqn K suppTies rough estimates of probable

savings.

%he net savings estimated in section ¢ provide the upper limit to
charges for use of the facility. The section & investigates the financial
viability of the transshipment facility if revenue stream is limited to
net savings. 4The final section provides a brief summary and conclusions.

te

>. Sources of User Savings

If there is to be a demand for services of the transshipment
facility there have to be net savihgs that would accrue to users of the
facility. Thms section examines two poss1ble sources of these sav1ngs--

econom1es of scale assoc1ated w1th large s1ze vessels and assurance of

o unlnterrupted supply of coa] at lower cost




~ Savings from Utilization of Large Size Ships

Cy
L ‘ . o
In most‘caSes the ability to realize economies aésbciéted'with

large size vesse]s 1s the ma1n source of benefits to be derlved from the

'transsh1pment fac1]1ty. For example, the expected sav1ngs due to

utilization of 500,000 DWT tankers from Persxan Gulf ports to;the
transshipment facility versus use of 120,000 DTW or 250 000 tenkers from.
Persian Gulf to destination ports was the bas1s of the proposal for o
development of transshipment and storage port at Pa]au 1/

~

Although the proposal did not estimate the net sav1ngs attr1butablev

~ to the transshIpment fac1]1ty the data supplled allow a rough est1mate

to be made. The p]anned throughput of the fac1]1ty was 50 m1l]1on tons

| of crude per year and the fol]ow1ng freight costs for d1fferent tanker

sizes were reported:2/

- Persian Gulf-Japan
Tanker Size (DWT) ($US/kiloliter*)

- 36,000 : . 14.61
-89,500 C 10.24
120,000 9.73
250,000 " 6.93
500,000 5.00 (projected)

*one k1 = 1000 Titres = 0.85 metric ton (for Iran1an
heavy crude, as an example) .
Thus;:a very rough estimate of gross savings is equal to the difference
in freight costs of transporting 50 million tons of crude in 120,000 DWT
or 250,000 DWT and in 500,000 DWT tankers. These savings are $278.5

million or $113 5 mi]]ion. respective]y, or the equivalent of $5 57 or

%2, 27 bek ton The charge for use of transsh1pment fac111ty was est1mated

:‘at $1 15 per ton. Thus, the net sav1ngs to the users would tota] $221 } iﬁ |



” 2., Coal Trade in the Pacific Region o .

o Coal depos1ts are much:more w1de1y d1str1buted than 011 Thus. )
pract1ca11y a]] 1ndustr1a]1zed countries can supply at-least part of

3 their demands by domestle production. A s1gn1f1cant proportlon of
- “coal also_moves relatively short distances. Nevertheless, the wqf]d

- seaborne trade in coa]uaccouets for a signiffcane proportion of total
wor]dvtrade. having ihereased'dramatica11y since the oil cf{ses of
- 1973-74. The volume and pattern of the trade in i980,islshown_in

Tab]e 2.1, Accqreing te.OECD (1982), 1981 saw anothef 4.,2% increesed

“over the 1980 volume and totaled some 196 million tons.

In the Pacific Basin area Japan, South Korea and Taiwan were the
principal importers and Australia, United States, Canada and South
~ Africa were the pr1nc1pa] exporters. The volume and pattern of trade ‘

in the Pac1f1c Reg1on are shown in Table 2. 2.

Japan is the largest importer of. coal. In 1981, Japan's imports

'of coal accounted for ‘about 40% of the world’ e coal trade and for

- .almost 88% of the Pacific Region's eoal receipts.

Japanese coal imports by sOurce are shown in Table 2.3. Currently,
__host of the coal comes from'Austra1ia, followed by U.S., Canada and
South Africa.‘ No drastic changes in the.share of coal imports by

source is expected in the future.

‘Currently, world trade is dominated.by trade in metallurgical
ecoel In 1981, metallurgical coal totaled some 117 million tons and .
.-"'.accounted for about 60% of total world's seaborne trade of coal. . |
However, it 1s general]y expected that the future coal trade w1ll “

1ncreas1ng]y consist of steaming of thermal coal used for thermal



generat1on of electr1c1ty as we11 as in’'some 1ndustr1al processes

(e 9., cement, paper ‘etc:).

'According to avai]ab]e forecasts of overa]]lsteam coal trade and

oceanborne s team coal trade, shown in Table 2.4 and 2.5, the vo]une '

o of coal 1s expected to quadruple from the vo]ume in 1981 Accordzng

to another forecast, shown in Table 2.6, the 1mports of Pac1f1c Rxm

countr1es are expected to increase even at a faster rate.

Japan's imports of steam coal increased dramatically in recent '
years'and this trend is expected to continue into the futdre.v The
latest available forecast of steam imports by the ultimate user and

the IOng-term forecasts of energy supply are shown in Tables 2.7 and

2.8.

Distribution of Japan's imports of steam coal :-by source are

shown in Table 2.9. Drastic changes in this distribution is expected

in the future. Australfa is expected to supply about one-half of

Japan's imports.

This short overview of the current and projected pattern of coal
trade in the Pacific Regfon suggests that the potential feasibility
of the coal transshipment facility is tied closely to dapan's imports
and, more Speciffca]ly. to imports ef thermal coal. This a]]ons
narrowing the fpcus of the task to this specific aspect. Consequently,
the following section looks at the possible gains to users of the

transshipment facility. Since coal contracts-commonly specify FOB



~port of origin these gains would accrue to the importers, i.e., the

Japanese.



G

Caxl

Table*7_CQA=: WORLD SEABORNE, TRADE IN 1980

In thousand metrie tcna

FROM ™ | coutikevr | RANBAN | EuRoPs siERTGA | SAPAN omzas | Y50 Y5553 et
Fastern Burope . 8,160 3,229 8,995 979 724 244 22,331 | 29,256 | 28,401
er Furope 3,344 - 2,597 1,852 29 - 182 8,004 | . 6,759 7,795
h America 22,175 | 6,686 © 8,633 | 5,766 31,378 4,988 | 61,626 | 56,045 36,381
stralla = "7 6,504 1,174 1,333 s2 | 29,527 4,754 | 43,144 | 40,730 35,283
South Africa 13,364 3,058 4,208 Co- 3,289 © 3,351 27,263 | 20,703 14,793
Others 352 8 9 - 4,390 1,228 6,012| 5,267 4,573
World 1980 53,839 .18,752 25,113 6,826 . ‘| 69,108 14,747 188,445
World 1979 44,195 17,730 20,398 | 5,983 59,112 12,002 159,420
world 1978 31,050 13,290 18,012 | 4,473 51,036 8,665 126,526

NOTE: The term "Coal® comprises anthracite and dituminous coal, Export statistics are used whenever possibvle, Exports froz
. the United States to Canada are excluded. Exports from Siberia to Japan are included under Easterm Zurope-Japan. Coal

transporiation between most continental countries as well as between East Europeanm countries is considered as overs
. 1dnd transportatioa, : :

Sourca: GICD (1332),
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i JAustralia
7o . United States

+ .. " Canada -
“vivio)w 'Soyuth Africa
.. “China (R.R.) -
Sk KUoS-S.R.
. Other - .%/

. Total -

s

.. o IaBLE 2.3

Japanese Coal ‘Sources '

- < (million metric tons) ..

~ 19908

- Amount & .

;95 &7.0-45.5
-+ 25 21.4-20.7 -
.08 7 6.8-.6.6
T 6=8 . 5,1-.6.6
. 2"* ' _1-7“’.3.3

X 0.9- 0,8

117.1412; 100,07




Table 2.4 .Sleam-éo.ll trade forecasts - (MST3).

. . ' _ ' : South .
Market ’ us. Australia Afica - Othe®  Total
Western Europe ' ) . . . '
[T T ] 28 17 .- s - - ’ 19 1oz

e 38 - 28 . 61 a9 © o 7e

oS > . > S 80, ) st 287
1apan and Pacific Rim . » - .

i 1983 , s .28 R S 18 58
1990 : - 23 . 16 ’ ' 12 j 3% - nz
1993 B 38 T (A .22 e LA 200 .

Canada (Eastemn)
1985 : 12 . - ' _ - - B *
19907 " 12 - ' - - 12
1993 ) 1z : = T e - 1%
Olh«i e ) o ‘

1983 R 2 ' 3 - 2 I - 7
1950 o s & 2 _ - 13
1993 s ? ) -8 R 20

Total® ’ :

1985 s0 43 " 43 3 -

1990 ss _ 80 ' . 78 78 s

1993 - - ‘128 ’ 147 110 . . 104 489

B e e TR

2 Aillions of “standard"” sho_n tons {23 X 1012 Btu). ' -
b Western Canada, Colombia, China, USSR, and Poland.
€ Excludes Eastern Europe. '

Source: Borg, I. Y. (i981). p. 6.



Forécés.ts of Oceanborne Steam-

. Coal TRade.
TABLE' 2.5  TONG-GF-GOAM-SHIRRED (milion tons)
On routes from: 1980 1985 1990
Poland . 16.0 . 210 23.0 |
South Africa .. - © 187 36.5 54.2
Australia _ 85 . 286 669
Other origins 7.9 23.7 70.9
Total 51.1 110.4 2150

- Source: poerell, Peter E. (1931) quoted

itw £from H.P. Drewry (Shipping
Consultants) Limited, The Growth
of Steam Coal Trade.




Table 2. SDemmd for imported steam coal—Far ‘East' (MIMT3).

Country BT “1982 1983 © ‘1988  198S 1986 1987 1988 ° 1989 1950
Jap'an S 94 155 18.3 233 . 278 336 370 s02 s7.4 62.7
Taiwan - 0.6 1.9 27 3s . 860 . 100 122 138 158
Korea 0.5 27  ss 76 - 87 100 120 132! 143 158
Hong Kong - — 13 28 39 . a7 5.2 6.4 8.2 52
Singapore _ - - - - - - . - 1.6
OthersP - °* - ~ _ - - - - 20 20
.Tatal o9 20.1 286 37.6 313 55.8 65.4 858 973 :
- i

3 Million metric tons.
b Others, like the Philippin

Source: Borg, I. Y. t1981). p. 6.
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TABLE. 2.7

Japanese Steam Coal Forecast
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"rable 2~ Japan's Import of Thermal Coa%]__'by Somﬁe
B | (000 metric tons-delivered)
_ 1979 1980 ' 1981

| TR %) @)

. Australia 1,000.48 = 71.1  3,529.37 67.6  5,676.11 48,8
U.S. . 0.2  0.0-  289.09 5.5 2,118,90 18.2

Canada 12,60 0,9 32828 6.3 1,139.70 9.8

'S. Africa 21,28 1.5  238.09 4.6  1,262.89 10.8

| WS.S.R 117.06 8.3  222.61 43 25520 2.2
,' F.R.0.C. _ 256,28 18,2 612.83 11.7  1,188,16 10,2
. Total 1,407.82 100.0  5,220.27 100.0  11,640,96 100,0

. Source: Compiled from Herrill Lynch, Pierce, Fenner & Smith (1982),

r~

K\-.



: rm]]llon or $56 m1]110n depend1ng on whether the dlrect shipment wou]d be

" made using 120,000 DWT or 250,000 DHT tankers. . SR ‘

; Korea. Talwan and Hong Kong will,

]

These est1mates are probably b1ased upward because they do not’

.1nc]ude the h1gher cost of transport1ng crude from the transsh1pment

port to the port of u]tlmate dest1natlon. The upward b1as may be

somewhat offset by somewhat lower fre1ght costs from Pers1an Gulf to

’Pa]au u51ng 500 000 DWT tankers because of a shorter dlstance.

The economles of sh1p 512e is a]so a poss1b1e source of sav1ngs in

case of a coal transshlpment fac1]1ty. ‘The sizes of coal transport

'sh1ps have. been 1ncreas1ng. The d1str1but1on of- vessels by 51ze emp]oyed

in the coal trade and as wel] as the d1stributlon of new orders among R
size c'lasses 1nd1cates a c]ear trend toward use of ]arger ships (Table ‘
3.1). This trend is expected to continue in the future (Table 3.2).

The evidence suggests that although there has been a significant

increase in SIZES of coal transport ships this trend has a way to go '

before economies of large size ships are fully rea11zed This, in turn,

is due to large extent to draft limits at the export and/or import ports

and the.size constraints'imposed by the Panama Canal. The situation,
however, is in the process of being remedied Ongoing improvement

proaects will allow maJor loadlng ports in the future to handle ships up

to 170,000 DWT (Table 3.3). Similar 1mprovements are being made at

ports unloading metallurgical coa]. In Japan, for example, by 1983/4

~ these ports will be able to hand]e ships up -to 150,000 to 300 000 DWT. 3/
. However, pprts un]oadmg thermal coa] for power statlons 1n Japan, South .

be limlted to 100 OOOJto 130 000 DWT -
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 Table 3.1

|

Comparisoq of Size Distribution of New Building

~:fSources: Marine Eangineering Log 1930 Yearbook.

Boardman Publishing Corp. 1980. Bulk

Simmons=
Systems

International, July 1979.

Orders
For Bulkers With Vessels Already Employed
o " In The Coal Trade '
Z of World Vessels Employed inm
Dry Bulk and the Coal Trade*

L - : : , Combination (£ of Cargo Carried) .

. " Size Class - Carrier Fleet . ' -

.. (DWT x 1000) -~ on Order (DVWT) 1965 1970 1975 1976 1977
Less than 25 5.77% 637 507 297 257 23%
T-25 ~ 40 23.1 .23 21 12 12 10

40 - 60 10.6 11 21 24 24 21
60 = 100 : 39.5 3 12 25 . 25 29
above 100 , .o21.1 ) - - 10 14 19

-




Year

1980
1985

1990

- 1995

2000

" \Table 3.2

P:bjécted Distribution of Steam Coal Shipments

In Ton-Miles, By Ship Size

(percen;)

.'Ship Size (thousand DWT)

Source: #. P. Drewry Shipping Consultants Led.,

Changing Ship Type/Siza Preferences in the Dry

20 20-35 35-50 50-80 80-100 100-150 150+ Total
10 13 22 . 43 5 A - 100
6 7 19 -39 4 17 8 '-100

4 6 13 27 6. 27 17 100
3 5 10 24 6 30 22 100
2 4 8 21 7 33 25 100

Bulk Market (London, England: HPD Publications):

1980,




R vesse]s _/ Accord1ng to another source even by 1980 steam coa] receiving .‘ﬁ*.
, ports in the Pac1f1c Rim Countries accountlng for 42% of total capacity

Wil not be abIe to handle vessels larger than 60,000 DHT (Table 3.4).

In thlS scenarlo there is a p0551b1e role for a transsh1pment
faci]1ty. One opt1on IS to ship coal to the transshipment port using

large'(e.g., 150,000 DWT or even 170,000 DWT) vessels and to d1str1bute

it to destination poits'using smaller vessels that receiving ports Can‘he '

accommodate. Another option is to ship directly to destination ports

using the maximum size vessels the rece1v1ng ports. can handle (e g.,

460 000 DWT).- It is poss1b1e that the first option could generate

' suff1c1ent sav1ngs due to use of large vessels to more than offset extra_-»'\

e

'unloadwng and loadtng costs at the transsh1pment facxllty.‘_P:

" The available data on daily vessel costs by size of vessel in 1980,
shown in Table 3.5, provide a basis for estimating the cost of tmo o
options discussed;above. In order to extrapolate to the in-between
sizes the daily vessel costs per day at sea and in port were regressed

on size of the vessel. The regression equations obtained are as follows:

2

Log €S = 8.5978 + 0.3948 Log DT - R" = 0.9875

2 B

Log CP = 8.1171 + 0.4143 Log DWT R R 0,9808

where CS = daily costs at sea; CP = daily costs jn.port; and DHT =
vessel size measured in 1,000 dead weight tons. These equations were
used, in turn, to eetimate daily vesse] coste for a range of vessel

sizes shown in Table 3.6.. In add1t1on, the fo]low1ng set of assumpt1ons o

was adopted.



"'Couqtny_'

‘:L ;Australiav:jv o

Cana@g

South Africa

.'”_United States

.Téblev3.5 "

* Major Port lLocading Facilitiea

. - 1983/84 1987790
-. Port = Maximum Throughput Maximugy . Throusghpu
‘ Lo ship size - eapacity . ship size capacity
103 dut . mtpa 103 dut mtpa
Abbott Point . - 150 . B 150 - 10
Hay Point "~ = 150 -~ °~ 35 - 'i 170 . 50
.. Gladstone = 0220 -0 ... 2L -- 120 - 30
- Newcastle -1 % 120 Lo, 25 . 170 - - %0
Port Kembla '+ " 150% "~ — 1% - 170 ’
Roberts Bank . 150 24 150
Prince Rupert - ) 150 10
Richards Bay 170 . 35 170 65
. East.Coast .120* - 85- 150% 110
© GQulf . 60 ‘ 30 150 .- Ho
‘Hest Coast 60 ' 5 150» 20
- - . 120-150 15

.:South America

"_:*P;ntly laden

* Colombia

Maximum ship 5izea and port capacities indicative only

- sqﬁrcé: Shell Coal Internaﬁional.ﬂu




Table 3.4

1990 Reéeiving.?oft Capacity

For Pacific Rim Steam Coal Imports

- B& Vessel Size Accommodated

'.'Vessel Size -

’ 100,000+ DWT

(i, 60,000+ to
© 100,000 DWE

" Panamax or smaller

~“(to 60,000 DWT)

(MTPY; % of Total Capacity)

.JaEau.

" 23.8% 39%
11.9 19%
25.8  42%
61.5

100%

Taiwan
18.4 69%

8.1 31%

Korea

5.2 31%

4.6 27%

7.2 42%

" Total

47.6 457
16.5 16%
41.1 39%

26.5 100%

17.0 100%

105.0 100%

*Includes 7.0 million tons capacity planned for Sakito Coal Center.
-‘Constructlon of this facility by 1990 is now considered uncertain.

."




1. Distances - . . S T : .
o NSW (Newcast]e, N.S.W.) - JPN (Japan, Yokohama) 4268
‘nautical miles; ,
'NSW - SPN (Saipan): 3096 nautical miles;
SPN - JPN ¢ 1172 nautical. m1les,
A . :' /"Aéd

';2.“Vesse1‘s speed -

.15 knots;

3. Actual tonnage of coal loaded and discharged per voyage A

97% of vessel's dead weight tons;

4. Nominal 1oading rate

7,000 tons per hour (both NSW and Sa1pan),

5. Effective loading rate -

‘g;-‘_:‘ ””;;*'f4 70% of nom1na1 loading rate;
' - . 6. Loading and d15charg1ng work1ng time

24 hours per day; S , .

7. Vessel S wa1t1ng in port

19 days in NSW, no waiting time in JPN or SPN;

8. MNominal discharging rate

4,000 ton§ per hour (twe unloaders working at the
same time with 2,000 tons capacity each); same
. for Japan and Saipan;

9. Effective discharging rate

" 60% of nominal discharging rate;

10. Extfa days in port for contingeﬁcies and vessel’s operations
 Two days in each loading and discharging ports respectively;

11. Ballast voyages

Vessels return with ballast.

Giveh these assumptions and the daily vessel cost estimates the ' M f'ﬁ

""-r_poét of transporting cqa]'peb ton can be estimated for various vessel.




ownership cost'

daily operating cost

including overhead?®

fuel cos/day, at sca

. in port

Total cost/day — at sea’
in port

*Includes 10 percent retum on
life and zero salvage valve.

Table

Daily Vessel Costs

In U.S. dollars
in 198

3.5 -

Gy

o .

vessel size.

40 (MDWT) GS(MD\V'I") 1200MDWD l75(MDWT)_

$ 8597

4526
. $10038

investment, 80% of purchase price financed at 8%

~ ncludes manning. stores, repairs and maintenance,

I’

$ 9826 5 13560 - Smgs L
o S3e. - ssa0 . guas.
- . S13608 " $15097 S17247
.- 3488 - 3877 4267
©528748 . $31477 $42586
18628 © 23357 29606
for 8% years, 15 year

insurance and administration, |

Suvurce: H.P. Drewery Shipping C;ir.uul(anu, OceanShipping of Coal, Survey No. 23, October, 1981,

Pp. 92, 94 and 97.




Table 3.6

Da:Lly Vessel Costs by Size of Vessel in 1980
- . (in U.S. dollars) .

€0,000 100,000 130,000 150,000 170,000
DWT_~ " DNT . DWT DWT DWT

At Sea !27,284 - 33, 379 37,022 39,173 81,157
R :Iz'x Fort 18,275 22 582 25,175 2.6.?13 | 28,135




Table 3 7

. ememr Ty coem - @

Estlmated Cost of Transoor*t:x.np Coal by Slze of Vessel 1889
Mg oo oo (ULS.$ per ton) | -

g .
P -

: 60,000 100,000 130,000 ~ 150,000 170.000
Route . DT DT WT DWT DUT

NSd - JEN 1409 12,20 11.29 10.57
NSW - SN 15.76 11.86  10.29 954 8.9

.. SHN - SN W 3.75 3.36 3 18 3.03

e e N

' . -

. auntort s can €10 152 1Ms M) g
s . A Z, ',’ ’ g S ' (J 510 o
" L. ,Z\oz{?oo [541000 B3y s z/ ST
YA g1 ‘:‘.. e




'?is1zes and for three routes 1nvo]ved 1n two options}be1ng eva]uated

‘Such a set of cost est1mates is reported in Table 3.7. Accord1ng to f
these est1mates the transshlpment 0pt1on wou]d resu]t in lower cost H;r
ton 1f the optlon of sh1pp1ng dlrect is llmlted to use of 60 000 DNT

-vessels as long as shlpment of coal from NSN to Sa1pan is in 100, 000 DWT

l
i

or larger vessels (since $4.78 + 11.86 = 18.81). ‘ :
Hohever, this conelusion rests heavily on the assumed waitino time

* at the NSH ports which on the average in 1980-81 varied from 16 to 21

~ days (Waters II, 1982), the sitoation which was likely to be remedie? inri

the future. Therefore, the cost estimates were revised assuming no.

wa1t1ng t1me at the NSHW ports. The new set.of cost estimates.are'shown'5

1n Table 3 8 Accord1ng to these est1mates transsh1pment costs are

' st11] Iower than d1rect sh1pment using 60 000 DWT vessels but the dlfferences

are smaller. In fact, unless 150,000 or 170,000 DWT vessels are used to

transport.coal from NSW to Saipan the cost savings are not likely to be

large enough to offset extra loading and unloading at the transshibment

facility.

These estimates suggest possible gross savings in the -$2.00 to

i :;$3.b0 per'ton‘range. Japan's imports of steam coa] in 1990 have been
estimated at 44 million tons. As cfted above 42% of this coal will be

.' dest1ned to ports unab]e to handle vessels larger than 60,000 DWT
(Tab]e 3. 4) Suppose that transshipment facility is utilized for this
-.. coal. The gross savings would total $37 to $55 million per year (18.48)

- mil. tons x $2.00 or $3.00).

Y

These gross sav1ngs l1mit the charges for use of fac1llty to less -

' "*‘than'$2-to-$3 per ton. - The next question is whether the transshlpment




Table 3. 8

Re\nsed Est:unated Cost of Transpor'tlng Coal by Slze of Vessel 1980

. |wssperton 1
, 60,000  100,000° 130,000 - 150,000 170,000
- Route DT . __DuT DUT DHT DHT
) NSW - JIN ° 9.6? . 8."’1 7-81 7-33 .
NSU - SEN - 9.79 743 6.50 6.06 5.70
SEN - JEN @7 L3750 3.36 318 3.03
I Lo woy } - EE




'facﬂlt_y mth throughput of 18. 5 mﬂhou per years and generatmg revenues. .

~ - of some $35 to 55 mllllon per. year would be financially feas1b1e. i.e.,

would these revenues more than cover the costs. Section 4 1s devoted to
answerlng tms questlon._ The remainder of this sectwn dlscussed another.

possmle source of benefits--stockpiling of coa'l in order to insure

against ﬂuctuatmns in supply. - - '

Py




) 3o
4

It has been asserted on numerous occas1ons that the supply of coa1 B ﬂ

. ., o from Austraha is unrehab]e The following statement is rather typical:

..Re]iabi]ity'of supp]y has been a concern
| -of importens}of Australian coal sfnce labor A}’ j
prohlems have been endemic. .'Nater-side7~”
workers have been associated with many export
bottlenecks in the past with bans and limitations
~on exports being common iseues.' However,
labor probiems have also extended to the. -

mines, railroads and loading facilities.ﬂl/

In sp1te of the frequency of these assertxons there does not _
. appear to be any data on frequency and duration of these supply mterruptwns

The following two statements come closest to quantitative estimates:

"Newcastle, with probably 18 million metric
tons of capacity is likely to be able to move
only 13 million tons in 1982 due to inter-

union manning disputes, etc."2/
and

| "A report'by New South Wales Joint Coal Board
- states that production of raw coal in 1980 in
e © N.S.W. was 50,720,200 tons conpared with
i 50, 887 500 tons in 1979. |
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Table 3.

Ja;anfszhérmal'Coél iﬁports'by'Source, 1981

From Australia

5 Tons*

, January LT 632
Februarf .“_ :,.251

Maxch ' 567 .

- TAugust 438
September Lsg

October 384 -

~Novembex - 537 -

| December ;';-483

Index**
133
53

3
93

97

a

BT

" 102

Total . 5676 ‘-.

Average 473

100

:'120'>.
ez
RN
33138 ;Q_}

- From Qther Suppliers

Tons*

481
300
252

oban

. 557

e
o3
698 |
369

625

396

571
5985
497

Index™**

.97
é0

59
85

_.‘13‘9_“

n3

140.
(G

126

80

100

- * Thousand lietric Tons-delivered, ** Monthly Average
Source; Merrill Lynch, Flerce, Fenner & Smith (1982) -

100,




}'7t.TWO 1nd1ces of Japanese lndlces by source for 1981 are shown in Figure

,iiProduction durlng the first half of 1980 i G

S was seriously d’lSI‘UPtEd by mdustrial dlsputeS S .

¢ "S:Eff.; at the m1nes These dlsputes part1cular1y 3

:". ”affected underground production wh1Ch fell
.”some 3.2 percent over the year to 36 766, 000
) ':tons. After May 1980 productlon 1mproved
‘and during the second half of the year

was equal to an annual rate of 56,000,000
tons."3/ .. B | '

o~

‘The above, admittedly fragmentary,'evidence suggests that the

supp]y 1nterrupt1ons may indeed be sufflclently frequent and of suffic1ent1y _

'long durat1on to Impose S1gn1f1cant costs on the Japanese 1ndustry. If
| that is indeed the case there are two poss1b'le solutions--divers1f1cati' _

of purchases among various sources of supply and/or stockpiling.

As it was shown above Japanese do purchase thermal coal from
several suppliers. . Indeed according to one study the Japanese are

believed to be willing to pay $6 to $7 more per ton for American coal

'than for coal from other countries because of the stable U.S. coal

supply (Page and Farragut, 1981). It is not clear, however, whether the.

observed diversification of purchases is motivated by desire to avoid

supply interruptions or merely because the lowest cost producer {i.e.,

Australia) is unable to satisfy their total demand.

The month]y variations of Japanese coal imports'frOm'Austréiia and

-from other sources may provide a c]ue to the extent that purchases from ’

- other sources are being used to offset reductlons in supply from Austral

.1; If coa1 purchases from other sources are used to offset shortages of



"frfonstraiian coal‘theAtno’indioesﬁshou1d move in the opposite directdons:5¥?7 -

There 1s no ev1dence that this has happened durlng the flrst ha]f

- of 1981 but the 1nd1ces appear to move in the opp051te dlrectlon durlng

. some months in the second half.’ However, the data on Austra11an steam
' coal exports to- Japan in 1980 and 1981, shown in Figure 2, exh1b1t a

similar pattern suggesting that seasonal factors may have oeen responsfble
for the observed differences.' The most notable exception ts'the‘sharo"‘
drop in exports in June 1980, which was probab]ylcaused by fabor'strike
or s1m11ar supply 1nterrupt1on. The indices af.- total Australlan steam
coal exports, shown in F1gure 3, also suggest a strike in May ~-June or
.1980.and add1t1onal supply interruptions dur1ng August- November of 1981.
‘A"Unfortunately, the 1980 and the 1981 shlpment patterns may have been o
affected by events outsxde Australla. At the end of 1980 sh1pments may
have been motivated by the anxiety over the expected coal miners'

strike in the U.S. and in 1981 actually affected by this strike.

The evaluation of the second solution, i.e., stockpiling, is also
hampered by the same data unpavailability. We know, however, that it has

. been considered. In fact, according to Melvin Shores:

“...There is an example; one case that’l

am aware of, where because of their own

recognitfon of their ]abor problems, the

Australians have actually been moved to

stockpile some. commodity on the West Coast
i}i: of tfie Unlted States in order to reach the B

‘!fdapanese market'Lj
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Ta'ble

Australian Non—Coking Coal Ebcports to Ja;mn

1980 S N

Tons* Index** Tons* " Index*** o |

January - . 268 89 558 - 118
February a8 = s 98
March . 173 s w6 8
CaEn o e s 108
by %0 &
Cswe . am e wr om0
\. '_ 7 August 296 i 98 3/ 75
( . September = usé - 11 k77 101
B October ¢ 375 124 - k% 97

June

November - b27 S 383 81

PRI December © . uéo . 152, -h2s S0 -
R Total * ° 3618 " 5655 :
Average 302 100 471 100

e Thousand vetric Tons-exported. |
R 1980 Ionthly Average = 100,

o ,*** 1981 Monthly Average = 100.

4 bources Merrill Lynch, Tderce, Fenner & Smith (1982)
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- Table

Total Australian Non-coking Coal Exports -

- Average 747

1980 1981
' Tons* Ind@x"f"r Tons*  Indexi*k
January 785 . 105 938 107
pebruary 6% 93 %7 1L
Mareh - 469 63 615 .70
Caprtl L 1097 U7 1216 138 '
My 528 70 96 108 .
Jupe - - 5313 . 71 1214 138
July o f - . e 126 831 .100
 August  gse 115 e M
‘September - 682 ~ 91 7% 86
October 826 11 - 703 80
. November = 750 . 10 . 713 . 8Y
December - 812 109 978 111
Total 8969 10559
880

*Thousand Metr@c'Tons—exported.
#% 1980 Monthly Average = 100.

. #k% 1981 Monthly Average = 100.
Source: Merrill Lynch, Pierce, Femnner & Swith (1982)




,J:Thus, stockpiling at the transshipment facility in order to av01d supply
_mterruptions may be another source of benefits. 4 ' S .

In order to estimate these benefits it is necessary to ‘have information

" on the frequency and duration of supply interruptons Since they together

Wlth the 1nterest rate would determine the optimum volume of the stockpile.
Furthermore, it is pOSSlble to stockpile at destination or. at the transshipmenu
facility. The choice of location would depend on the difference in

storage costs. It is reasonable to assume that these costs would be

lTower at the transshipment facility than in Japan. Thus, there are

chtential benefits'in stockpiling»at“the transshipment facility unless'

' 'coal in Japan could befstockpiled at the coal using facilities eliminating

I

e extraloading and unloading. This, however, is very unlikely.

Al though these benefits could not be estinated in this preliminary .
assessment there are likely to be net savings tp be generated from
stockpiling coal at the transshipment facility. These benefits, therefore,
should be estimated in the full scale economic feasibility study.
Furthermqre, both stockpiling and diversification of purchases should be
investigated in greeter detail. It is likely that a combination of
i stockbiling and diversification among sources of supply is the optimum

strategy to assure an uninterruped flow of coal to Japan.

" FOOTNOTES

1/ Borg (1982), PP. 12-13.
2/ Merill Lynch, Pierce, Fenner & Smith (1982), p. 21.
‘._j world Coal, Vol. 7 No. 3, March/April. 1981 p 17

__/ Statement of Melvin Shore, Port Director, PON’- of Sacramento, made ‘
_during dlSCUSSlonS follow1ng presentation of his paper- (Shore,_1979) P
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| | | r
This study uses the pub|1c sector knowledge of the 1nternat1ona1 ‘

y coa] trade pract1ces as 1nput From this input the most usefu] type of

_ fac1]1ty for the CNMI is 1nd1cated candidate users have been stud1ed and

the most 11ke]y nominated. The tangible and 1ntang1p1g benefits to the
user are analyzed. Capita1 and opérating data from technical articles
on recent inSta]]ations have been used to estimate the order of maéﬁitude ‘
economics‘for a CNMI based facility. The environmental expoSures‘are
discussed. | |

FACILITY SCHEMES

The three main schemes for transshipment facilities for an island

site are:

Scheme 1): Coal transfer vessel to vessel; normally be contrqf]ed

by harbor regulations and obtain port charges. The }evenues |

derived would be un]]kely to justify the cost of dredging requ1red
. for large vessels. The scheme wou1d be used for sma]] vesse]s

or barges on a casual basis.

~ Scheme 2): A shore based transfer operation without ground
storage; would require extensive harbor dredging for mooring

and a turning basin, Marine construction and bulk material
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| “'handling equipmént WGuid'entail a large investment. This“~"
. L .- scheme requi‘res the least Tand area and have the minimum
_qnvirbnmehtai exbgsuré; The scheme is unlikely to be ;.

'implemeﬁted because of its low cost-benefits to a user.-

/
i

' Schémé 3):‘ A coal transferring facility with large gfound
storage, high capacity bulk material héndh‘ng equ.ipme;jt
with blending cépabi]ity, and a harbor draft for 150.600
DWT bulk carriers. This facility would be unique and bffer
the greatést tangible and intangible bengfjts to the user
and revenue to the CNMI. Dépehding on the layout the %ite

© would occupy from 200 to 250 ha (500 to 700 acres). That
_portion of the Island of Tinian adjacent to the harbor
o B of San Jo#e appears to have excellent patential for a

. | sfte. A transshipping point with these capabilities

is properly called a "Coal Center”.

The Coal Center scheme is only practical when the land area with
the harbor potential lies on existing shipping rodtes. Tinian has the
area adjacent to a harbor site far much larger ground storage than most
terminals. Tinian is located about three quarte}‘s of the distance from

~ New South Wales (NSW) coal ports to Yokohama, Japan (JPN): NSW-Tinian-
" JPN is 4268 nm, NSW-Tinian is 3096 nm and Tinian-JPN is 1172 nm.

The CNMI would derive the greatest economic benefits both direct
- and indirect from a Coal Center. The environmental exposures would be
. . - significant but can be Amitigated by existing means in use which can be

~ inspected at major coal ports in Australia. -

3
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THE COAL CENTER

T1n1an 15 a low f1at 1s1and ly1ng three mlles south of Sa1pan

It I

is 12.6 mlles ]ong, 6.1 mrles wide and has a land area of 42 square

miles. The h1ghest elevation is 584 feet. Geo]og;ca]]y it cons1sts_ef,

a raised;]iméstone reef,

The u.sS. Department of Defense recently adv1$ed the CNMI that it

wou]d exercise a ]ease opt1on for a defense facility on the northern

part of the island. The Coal Center proposed herein would be located on

the southern part of the island cont1guous to the Port of San Jose.

- This areaAseems to offer a suitable base for a plated and drained coal

. yard capable of holding at least 4 million tons in windrows.

The harbor of San Jose was dredged during WWII to a depth of 28 to .

30 feet in the southern end and where the wharfs and piers were built.
A breakwater was built on a reef. The harbor lies in a natural basin
betﬁeen the island and the reef. The COE submitted plans for improvements
tq the harbor consisting:of repairs to the northnquay.wall and a small

boat harbor to be constructed in FY 1985/88. 'If it is not practical to
use San Jose for a deep draft harbor with berths for unloading and .
loading of 150, 000 DWT colliers a site inmediately south and east of .\

Gurguan Point may be suitable.

The attached sketch indicates the general concept of a Coal Center

" with a 4 million tonne ground storage. The colliers would be unloaded

by two continuous bucket unloaders each with a free digging rate of 4000;

‘t/h. The combined net unloading'rete is‘pf 4400 t/h. The unloading
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. pier dredged deptn would be 16.5 m (54.1 ft) The berth Tength would b

308 m (1010 ft) w1th un]oader reach for the maximum. vessel beam of 45 m

‘(147'ft); Thesa dimensions are suitable for a 150,000 DHT collier.

| The conveyors inbye of the unloader dock conveyors would flow to

any one of the three windrow stacker units at a nom1na1 rate of 4000

' t/h. These three stackers would lay up windrows of coal on four 2000 m

pads as shown on_the attached sketch. The pads would be plated to
prevent seepage and enclosed by berms to contain. the drainage or leachate
from the p11es. The drainage water would be édl]ected in ponds, allowed

to settle and be fl]tered The clear water would be recyc]gd-to dust

- control sprays.. The coal f1]£rate_wou}d be»feturned altong with the

v settled coal to the stockpiles.

An agglomerating égent is added at key points to the coal stream on

its path to the stockpiles. This agent causes the fines to adhere to

the coarse pieces of coal as long as the proper moisture level is maintained
at the pile surface. The sprays are located along the stockpiles and

are controlled by a weather station on the site.

Two bucket wheel reclaimers each with a cépacity of 6000 t/h will

‘transfer coal from the stockpiles to the outbye belts. The outbye belts

feed the dock conveyors to the linear shiploaders. The nominal Joading
rate is 6000 t/h. The shiploader pier is also designed for a 150,000

DWT collier. Normally smaller colliers will be used to ship the coal to

 the final destination. S | . |




" THE COMMERCIAL POTENTIAL OF A TINIAN COAL CENTER .

The‘prid¢ipél‘customer for a Coal Center in Tinian;woglajbe the
.Japaneée‘thermal coél consumers. Tinsley, 1982 points dutrthat coai."
imports into Japan by the most recent estimates is predi?ted té'rdngé
“from 45 to 80 Mt in 1990. Present level of imports is at the 6.0 Mf
levél. China, USSR and Poland may provide 15% of the Suppiy. The
balance will come froh Australia, Canada, South Africa and{the west
coast of the United States.

- Tinsley also goes on éo pbint out that many of Japans ﬁorts are-
‘primarily involved in handling iron ore and coking coal for the steel
‘mflls} The'larger part df the thermal coal imports will ha&e to be
i]anded ét Cbai Centers now under constructidn and transshipped to coal
fired power plants which in the main aie poorly sited for receiving coal
' ‘in the'quantities necessary to enjoy the benefits of the economies of

large coal ships.

Tinian has several advantages over the proposed Japanese Coal

Centers:

*Tinian has sufficient area available for a larger stockpile‘

area than the proposed Coal Centers.

*Tinian could deliver coal in larger self unloading boom type
coal ships that would not require customer unloading equipment

" and a minimum mooring facility.




*Tinlan cou]d receive coa] in ]arge coa] carr1ers operat1ng

-, .ona faster turnaround than ships sa1]1ng 1nto Japanese waters. '

tThe.iarger stoekpi]ing area at Tinian would permitrb]endfng

- of:eoat fromndifferent sources to produce a wore.efficient-
coel for burning in power plants. The Powder River Wyoming'.
coal producers are proposing blending with.Australian termal

coals.

FACILITY CAPABILITIES: Conceptual studies are-based on the scheme snown

in Figure . These criteria are detailed below:

*Coal receiving dock proposed is 300m Iong wlth 15m draft
for 100,000 DWT ore carriers. Unloading equ1pment wou]d
be two continuous bucket type unloaders each having a free
digging rate of 3000 t/h. Net unloading rate would be 4000

t/h.

*Coal storage and b1ending area would consist of four windrow
' piles 25m high by 50m wide. The windrows would be contained
laterally by berms incorporated into the’elerated subgrade
' provided for the coal stockpiling and reeovery units., The
berms would prevent the coal from running onto the equipmént
tracks, permit'lOO% machine recovery of the stockpiled coal

and contain drainage-from the coal piles.” The accumulated
drainage wou]d be conducted to lateral leachate pond where

. _,the water would clarlfy and be used for dust control The -

‘“icoa] storage area and the Ieachate pond wou]d be p]ated




?tTW1th.ioca] clay.soi]s<as required to'prevent seepage. The oo b

. . _' :‘,_j' maximum storage provided would be 4,0 Mt. Use o‘f part/:’ of .

5 e . thehetorege area for blending woold reduce the ;toekp%Te
aceoaoity. | _ i r |

.*coal;stackihg, blending and reclaiming equipment;,/5§acking'
eouipmeht proposed consists of three units operatino on the‘

| outside and the center of the four coal w1ndrows. The

' _capacwty of each stacker and its feeding conveyor wou]d be
4000 t/h. The stackers would work independent of the
reclaiming system. Provision would be.made to bypas§ the
-wihdrows and trensfer eoal direot]y from the un]oadihg to the |
' loading ship. | The two bocket wheel reclaimers would eéch'" |
operate between two w1ndrows at a rec]a1m1ng rate of 4000

j - h-; t/h. The reclaiming conveyors would deliver the coal through

‘ a transfer point to the ship loading conveyor. Normally,

one reclaimer would be operating. Coal stacking and

reclaiming operations are independent of each other and

could take place simultaneously.

*Shiploading facilities would consist of a dock with a

" traveling loader or a linear loader with breasting and
mooring dolphins. The draftvwou1d be 15m ih_either case
to permit Toading of a 109,000 DWT coal carrier at a rate
of 4000 t/h. | |

~ The fac111t1es described above are similar 1n many deta115 to the new]y o

A . B :' operatlona-l coa] terminal facihtms at Port Kemb]a, NSW as descmbed by
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estimated as fo]]ows on an annual basis:

"“Paul Soros, 1982. The following cost data are extrapolated from this - = -°

/
B
| us
Marine works 10 | o A
Site works, foundations 15 o . L
. Ship unloaders - 10 - _ i
Ship loader 8 A f
Material handling 15 - .
Stackers 10 ' :
Reclaimers - 10
TOTAL - 78 (Accuracy 30% low or 10% h1gh)

An order of magnitude operating cost for a” facility of th1s k1nd 1s .

Labor, all categories: al]ow 100 persons at $40, OOO/a : 4.0
Maintenance, operation materials and services 4.0
Capital charges at 15% 12.0
Sub Total 20.0

CNMI ground rent 10.0
GRAND TOTAL 30.0

Assuming an annual throughput of 10.0M t/a the cost per tonne would

[

~ be in the order of $3.00. This is the same order of port charges of

other pacific coal ports.
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COAL UTILIZATION

1. A Coal/RFQ Fired Model for Saipan

This model is a preliminary approach to examining the practicality

of significantly reducing the electrical energy costs on Saipan by

substituting coal fired generation for the larger part of the o0il ™

fired power generation. Initial analysis indicates that the fuel cost
savings based on current prices of RFQ and Australian Tow sulfur coal
delivered to Saipan are substantial.. The current low ratio of RFO -
cost to coal cost per million Btu of $5.25 to $2.19 at Saipan and
$5.57 éo $2.10 at Guam, in the opinion of the writer, are artificial
and not likely tb prevail. . A more likely price ratio for the last
half of the 1980's is $7.50 to $2.50. A test calculation at this

ratio indicates the cash flow from fuel cost savings would approach or

- exceed the cost of the coal fired installation. These results, though

admittedly preliminary and somewhat superficial due to the lack of

good inputs, justify an in-depth study of the pqtehtia1‘of coal fired
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}energy on Salpan

' Input for the model or1g1nates from the foHowmg sources: .

; *DOE Terr1tor1a1 Energy Assessment 1981 (TEA) ‘“"f~ ,-j

-Z*COE Pre]1m1nary Port and Harbor Study of the CNMI, 1981 (COE)

L *Stear?s ?oger, Coa] Feasxb111ty Study for Hawa11an E1ectr1c
- Co. (SR . ; ,

. *DPED State of Hawaii Data Book, 1981 (DPED)

*1. Y. Borg, Coal as an Option for Power Generation in the
U.S. Territories of the South Pacific, 1981 (BORG)

 *1981 Coking Coal Manual, including thermal coal and ‘
anthrac1te (Com)

*DOE Interlm Report of the Interagency Coa] Export Task -
Force, 1981 CET : o

' ﬂ;The mode] output is presented in a series of tab]es as out11ned below. :

: Data sources are 1nd1cated

Tab]e A. PrOJectwn of the Existing Plant 1980 to 2000. | “ ‘ . '
| *Population from PBDC.
*pemand follows the per capita demand experience as given
in DPED of 6000 kwh/y. 1980 Saipan demand as shown on
: TEA p 75 is'5750 kwh/y. Increase in tourism is expected
to increase unit demand per re51dent

- *Base Load is calculated: Demand/8760 h.

;g.‘ *Peak Load: TEA p. 75 indicates a base to peak load ratio ’

~of 10.5 to 14.5 or 1.38. On page 79 the ratio for 1981
and 1986 are shown as 14.8 to 16.5 and 21.8 to 24.2 or
1.11., Table A uses a ratio of base to peak load of 1 to

1- 11' .
:;;A_*Re51dual Fuel 0i1 usage if based on TEA p.,75 1980 burn rate BRI

of 145 000 bb]s for’92 0 m1l]ion kwh Th1s is equ1valent




"ff?f'.75 to 79. A much more spec1f1c study of the facilities and operatlons ;}ﬂw

;;to 15. 106 kwh/gal HECO 1981 Annua] Report, p.“aa. Shows T
. fue] 01] output of 14. 04 kwh/ga} by calculat1on.

_*Fue] costvused is $32 11/bb1 as per TEA p. 75. TE@ep{-34

f shows a Guam pr1ce of $34.067. The footnote on pege 75

1nd1cates that the Saipan price does not 1nc1ude taxes

. or local transportat1on. |

" *Fyel cost per kwh is calcu]ated at $0 051. Guaﬁ's price
and usage base resu]ts in a fuel cost of $0.0579 or 1183
of the Sa1pan cost.

There is a great deal of conf]1ct1ng 1nformat10n 1n the narrat1ve and

-f'tables concernlng the current and future energy 51tuat1on on TEA pp.

fo.

:”‘*f{iW1ll be requ1red for a useful pre]1m1nary survey of the p0551b111t1es

for 1mprovement
Table B is based on the use of an 18 Mw coa] f1red generat1ng unit.
This unit was selected to see if the savings in using a unit that

would not require flue gas treatment would have important savings.

- Low sulfur Australian coal with a heat content of 12,000 Btu/1b. or
" 26.4m Btu/tonne was assumed for this table. Washed coal would have an

_ ash content of 8% and a sulfur content of less than 1%. Cost delivered

:fi_g;i‘c&F is $60/tonne. This is the same as used on.TEA p. 51 in the Guam

~‘narrat1ve about convers1on to coal

~ As indicated in the table footnotes. the coal f1red ava1]ab1]1ty was

est1mated to be 330 d/y. All other factors are the same as used in

Table A..

f Tab]e C is.similar to Table B, except a 25 Mw coa] flred p]ant was




~ would be 1986, <

In Tab]es A, B, ano C,Vuhe coa] flred plant performance was Lflf;

- for a 25 Mw p]ant proaected for Maui - Hawaii 51tes.~ In Tab]es B and

C it was assumed that’ the f1rst full year of coal f1red plant operat1on

o . _ '//" . _
- It was also assumed that the coal would be transported by bulk

carriers similar to the Australia National Lfnes Lake Class? which are

- 16,500 DHT vesse]s having a length of 486', beam 75', depth 39', and a

draft of 28 5' They would normally carry 16,700 t. These sh1ps are

equipped with 3 - 17 ft. deck cranes for un]oad1ng cargo. They would

:unload 1nto dock hoppers wh1ch would be serviced by trucks hau11ng to .
iithe p]ant. An arrangement where the hoppers.cou]d d1scharge on toa

: conveyor belt to the p]ant store appears to be possub]e with m1n1ma1

dredg1ng and p1er construct1on

Table D indicates the comparisons of fuel costs between the existing

RFO fired plant and the 18 and 25 Mw plants from 1986 to 2000 inclusive.

The savings for the 25 Mw plant are significantly larger, since it can

carry a larger part of the Toad in the later years.
v Table E is based on recalculating the RFO cost on the basis of Guam
- fuel prices and performance. The fuel price savings of the combined

:?_RFO/Coal plant with the 25 Mw unit and the straight RFO plant are

substantial]y larger.

‘ If Guam were to shift to coal, Table F uses the same input as Table E

‘ but assumes a $45.52/bbl RFO cost and a $68 25/t coal cost. 'Th1s is

equ1va1ent to a $7.50/MBtu cost for RFO and a $2.50/MBtu cost for
coal. The three to one ratio is a minimum likely ratio for the

. .
-

derwed from data 1nc1uded 1n SR Section § on coal fired plant performanc.




:‘uture. The dlscounted cash flow return wou]d pay for the steam pTant

Oahu._ Mau1 &nd Hawaii

'-'1n less than 15 years at a 15% 1nterest rate This is based on p]ant -,

k costs in the order of $1000. to $1300 per kw or a 25 My steam turblne,

pulver1zed coal fired plant. The pTant would be located adJacent to.

_the ex1st1ng RFO plant and use the same support fac1]1t1es for serv1ce,

malntenance and management. There woqu not be any land costs and

offsite fac1T1t1es Coal haulage woqu be done under contract 4
The plant would be set up to ‘handle 25 kt of sodded coal for a stockpw]e
and 25 kt in a storage structure equipped with a recovery feeder used

with a front end loader. A 500 t p]ant»silo would hold coal for

:,feed1ng the pulverlzer. The Pplant is expected to confonn to aTT
:”T?L"appropr1ate EPA regu]atlons regardxng emissions, dust, drainage, n01se L
' il and other OffSTte lmpacts. S : |

‘ Fly ash and bottom ash would be automat1ca1]y coTlected in separate

silos. FGDS sludges would be stabilized with the ash and lime to form

a hardened product of low permeability suitable for disposal in a

‘landfill. Alternatively, the ash could be used for roads or as a

.concrete additive and the FGDS sTudges could be used for land plaster.

Saipan's remote location offers some problems from a standpoint

_ of equipment delivery and construction costs. The site does have some
"“:*7?fadvantages and'a,high level of interest by the community and its

- officials can result in an efficient and economica11y<desfgned facility .

that will have a positive impact on the island economy.
Borg points out that the generating capacity per capita for

Saipan {s 1.28 kw while California is 1.0. The HECO annual report for

‘1981 shows a system—w1de factor of 1.66 kw/cap1ta This includes

Assum1ng that after the dellvery of the 8 Mw ffi""




uv‘zhA_s1gn1f1cant quant1ty of coal in lots similar to those requ1red by o

"f Taiwan, Hong Kong, Singapore, Malaysia, New Caledonia, and smaller

- . service to Saipan.

;f 30 Mw, based on Hawa11an standards this would be equ1va1ent to-a

'popu1at10n of 18 OOO, the expected 1eve1 ‘for 1984. If a more conservatiwe

factor of 1.5 kw per cap1ta is used, add1t1ona1 generat1ng capacity

| at that time and the existing plant 1s used for peaks and standby, the.

capacity will be adequate until 2000. It is Tikely that a lower

' 'factor can be app11ed to a steam plant.

" The 1imited economic review herein does not include any consideration

7Lof operatlng costs wh1ch are generally much 1ower for a steam coal

"~’;=;f1red plant. It has a]so been ‘assumed that there w111 be adequate :

manpower avallable to run the steam plant and the standby units.

A,F(The Australia - Japan sh1pp1ng route passes very near to Guam. };_ffﬂ

industrial users in Japan is available. The business is sought

. ;after by coal companies because it is additional revenue with no
N :Lsignificant capital layout. The shipments required are approximately
-the same as used by Hawaii's cement users. Ability to handle ]ange
Aglbu1k carriers or transshipment of coal is not important tot Saipan's
thgirequfrements.l If Guam were to shift to coal there is a possibility

‘Ehat dual shipments in a larger carrier would offer some price

advantage. . Presumably, the ship would return to Saipan with a -

- partial cargo. Drafts in the same order of magnitude as prdjected

in the proposed COE program are adequate for any foreseeable coal

un1t 1n 1983 the effect1ve generat1ng capac1ty on Sa1pan w111 be about :3fj‘l -

"'E'w111 be requ1red 1n 1986. - If the’ suggested 25 M p]ant 1s put on line N




O B o Table b.\/w.‘ Power Demand
E . ' L i | o B , S A.lT_4 ~ .ﬂ
.,_..,n__,._mmmﬁ&ﬂ_ﬂgﬁ S - DAL - S R =Y g SE
et BR800 YEE L U808z W8z fwea vun Tue
: ' o A XL I o 0= VQE A 0 OIM 3 o | S o
: Year e i R = | " M =3 ] , B P O = ]
- 1980 16.0 92.0 10,5 14,5 . k5 k.66 0.051
o8l 16.6 99.6 11,4 12,5 157 5.04 0.051
. 82 17.3 103.8 11.8 +  13.0 - 164 5.25 0,051
- 83 17.9 107.4  12.3 13.5 169 5.4 0,051
* 8L 18,6 = 111.6 12,7 14,0 175 5.65 0.051
85 - 19.4 1164 - 13,3 146 183 5.89 0,051
86 20,0 1200 13,7  15.1 . . 189 6,07 0.051
87 20,7 24,2 - - 1,2 - 15.6 . 196 6,29 0,051
88 21,6  129,6 . 14,8 16.3 - = 204 6.56 0.051
89 22,4 1344 15.3 16,9 212 6.80 0.051
90 23.3  139.8 - 16,0 = 17.6 -, 220 7.05 - 0,051
91 - 24,2 45,2 16,6 - 18.2 229 7.35 0.051
92 251  150,6 17,2 18,9 .. - 237 7.62 0.051
93 26.0  156.0  17.8 19.6 . - 246 - 7.89 0.051
gk 27,0 162.0 18,5 20,3 . 255 8.20 . 0,051
.95 28.1 168.6 - 19,2 ~ 2L.2 - 266 8.53 '-0.051
T 96 .- 20,1 1746 19,9 21,9 275 8.8%  0.051
97 - 30.1 180.6 ' 20.6 22.7 . ' 285" 9.1k 0.051
98 ©  31.1  186.6 21.3 23.4 . 294 9,44 _ 0.051
99  32.1 192.6 - 22.0 2h.2 304 9.75 . 0.051:

2000 33.1 198,6 - 22,7 24,9 .. 313 . 10,05  0.051




1doie B Salpan BXi1sting/ Nant rius Lo MW Uoal lrilrea umit

'
. Y

™
R k1 ) - . e P
: ce Y T S S = - S
Mg mMm .lm% HE < 24 B - PP
§8E - 85 83° 3 8 g% B~ - 8=
pe= - /Y. - 85 S S = = &
14,6 . 116.4 | IR 183 .7 5.89 o
15.1 120,0  106.4 - 54.0°  3.25 22 .o.wp.._nﬂauummw
15.6 12,2 112,40 56,2 3.37 18,5 . 0.60 ~ - 3,97
16,3 129.6 © 117.2 ' 58.6 . - 3.52  19.5 .0.63 .- k4,15
16,9 1344 © 121,2  -60.0 .  .3.63 . 20.8 0.67: k30
17.6 130.8 ~ 126.7  63.4  3.80 20,8 | 0.67 °  B.ho
18.2 145.2 131.5 . 65.7 . 3.94 21.6 . 0,70 . k.64
18.9 150.6 136.2 68.1 4,09 W4 - 0.73 - k.82
19.6 152.,0 141.0 70.5 4,23 2307 0.76 - b9k
20.3 162.0 ©  142.6 71,3 4,28 30,7 -0.98 -..5,26°
21.2 = '168,6 142.6 71.3 - 4.28 41.0- 1.32  5.60°
21.9  174.6 42,6 71,3 b.28 50,6 1.62 - - 5.90
22.7  180.6 142.6  71.3 4,28 60.0 1,92 - 6.21
23.4 186.6 42,6 71.3 4,28 69.5  2.23 6.51
PR . S 2h.2 192.6 - 1h2.6 7.3 4.28 79.0  2.54 6.81
2000 22,7 24,9 198.6 142.6 71.3 4,28 88.5  2.84 - 7.12

m wpmsﬁ - m¢owmw fired 18 MW without FG &Hmmdamsd. - Data after S~-R HECO study. //M

< Nominal Capacity MW . - . Lo
@ Gross Capacity MW 19,8 S : . -
" Net Plant Heat Rate Btu/kwh 11820 ) . :

nomw Used Btu/1lb, . A 12000

_ M Btu/tonne 26,4 ,
S Btu/He 19800 x 11820 M Btu . 234 o
. - . tonnes/hr. 8.86 cmm.m. L
_ meB& Availability :

Planned Maintenance Days 30 ‘Forced ocdmmmm Days 5

ZQd of Days 330 . Net of Hours 7920



o L : | laoie U, Um.._.ﬁﬂz M Vel e FAUDS DALDG.
T S > P B - 8 Du
S - o oo ot g , =1
mﬂ — %MW .MMWﬂ ymm Mm@% ) ot ”OM
o | 83 ol a® SEma° s o= =1y
13.3 4.6 1164 N 183.0
13.7 15,1 120.0 - 108.3 50,3 . 3.02 - .18.4
 1b.2 15.2 - 124,2 112.4 52.2 ©  3.13 11856
1L4.8 16.3 129.6 - 117.2 " sk 3,26 (1946
15.3 16.9 134.4 - 121.2 56,2 3.37 20,9
16.0 17.6 130.8 - 126.7  58.8 3.53 20,7
16.6 18.2 45,2 131.5  61.0 .  3.66 21.7
17.2 '18.9 150.6 136.2 63,2 ~  3.79 22,7
17.8 19.6 ~ 156.0  141,0 65,4 ©3.92 . 23.7
18.5 20,3  162.0 6,5 © 68,0 4,08 o 2l.5
19,2 ., 21.2  168.6  152.1 70,6 4.23 26.1
19.9 - 21.9 . 174.6 - 157.6 - 73¢1 0 4u39 42678
20.6 - 2247 180.6  .163.2 S 75.7 0 W.sh 27.4
21,3  23.4  186.6  168.7 . 78.3 . M0 - 28.2
- 22,0 24,2 192.6°  17h.2 80.8 4,85 28.6
L2000  22.7 24,9  198.6 . 179.8 83.4 . 5.00  29.7

t

.w_wwm:d Pulverized Fuel wpnma 25MW w/ FG euomdso5¢. ‘Data after S-R HECO macn«.;

mem& Output Mw Ty 25 . : s
.. Gross Output MW b 27,6 . B .
, thm_zmﬁ Plant Heat Rate Btu/KWk ~17820°7 11820 -« . o 00 i e sl L
o7, " Coal Used 12000 Btu/lb or M wdc\ﬁosso 26,4
.- - Coal Usage dObbmm\wﬂ. _ HH 6 . |

- Availabilitys - pe e o .
Planned Maintenance -~ 30 days . 'Net Available 330 days

- Forced Outage ot w days : _ AR . 7920 hours
: Hoamw Outage . 35 _ . E ,_,:_wwa o " o
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S S _ . Tabl. E. Case ..o..

. <y
o o

T am el

Year  Gwh _ Kvbls _ m$ . -
1986 - 120° 204 6.95 - S U170 2l 0.7l 3402 . 373 . 3,220
RPONEEEY | . 21 o2 313 385 s
0.72  3.26 3,97 - 35k

0,76 - 3.37 W43 3,65

0.76 '3.53 . W29 - 3,81

0.79 . 3.66 - hl5s 3,96

0.83 3.79 462 - k1l

0.87 - 3.92 . 4,79 o2k

0,90 4,08 4,98 441

0,96 - 4,23 519 - k58"
0,98 k.39 - 5.37 . b7k
1,01 b.sho 5,55 0 gl
1,03 k70 574 507

© 107 k.85 592 - 5.25
71,09 5.00 6.08 o :

Q Demand
GWh
100% RFO
e 14
KWh/g
2 Coal Cost
Total
¥ Cost

=2




, . . a L N ,
..” » 4 . .. C ) .
m_.wdu.m F. RFO and Coal Prices _wuogmo&ma 7.50 and $2.50/M Btu. Guam Burn Rate-

.
.

Gy RFOORly o it RRO 4 Goml

: oo S u
o . B i O
> - e ~ o - S &

w : .
4 @ﬂ ~ @n - @w [} 6
A S8 W0 8p @0 he -
mm =2 Bd = (S =\ = AR

| | - | 343 b9
3 5 9,67 - 2L 0,96 = 52,2 . 3.5 4,52
o | - | 3071 L4687
B 229 10.49 22 1,08 56.2  3.8F  4.92 |
790 238 10.91 22 1.08 58,8 . 4.0 5,09 . .. 5.82°
_,mm¢mmw. 247 11.37 . 23 1,05 61.0 4,16 5.21 6,11
92 256 1173 25 1,15  63.2 . 4.31  5.46 L 6.27
i 93 265 12,14 26 1,19  65.4  L4,46 - 5,65 S 6.b9
.94 . 276  12.65 | 26 1.19 68,0 L.k  5.83 - 6.82
,-95 287 1315 . . 28 1,28  70.6  4.B2  6.10 7.05
L. 96 297 13.61 29 1.33  73.1 4,98  6.31 7.30
.97 307 14,07 | 30 1.37 75.7 5.7 6.5k .. 753
g8 312 14.52 30 1.37 78.3 © 5.34% 6.71 ~ 7.81
.. 99 328  15.02 31  1l.42 80.8 5.51  6.93 - 8.09
2000 338  15.49. 32 L.47  83.4 5.69 7.16 ‘ - 8.33

= \D
5 \n O

bt
-
-~ W

; ‘ : Present value

. o . (86) of cash
_ . flows @ 15%..

‘M$35.02




oo 1922
o r..1923

7771925

_q;w.,u.;msmuwo

« Coal and Petroleum Hsﬁou&m
During the qmbmbmmm »aaw5p

N

o Mariana, Caroline, and zmn.m:mu.“_. Isla
jon G.E.ﬂ - .,Gm.mv

‘1 barrel

COAL PETROLEUM
.m.om.u. ._ “Value Quantity Value Quantity . .
s o, o Xen | - Pounda | Mefric. eoSm —Yen Litre Gallons “Barrels
1917 -—= - --- 17,211 --- ~-- -=-
S0 1918 - - -—— 30,800 - - ——-
1919 -— - - 26,061 -— -— ---
71920 --- -—- - 20, 344 -- - ——-
1921 900 -—- - 16,622 - -—- -
68, 507 - --- 32,659 -—- - -—-
68,292 -—- --- 30,884 -— ——— -—
1924 | 79,362 - - 81,953 -— -— ———
122,632 -—— — 79,589 - - ——
101926 | 112,666 - ——— 61,708 - - -
1927 95,646 -— —- 75, 589 -e- -—- -
1928 | 151,066 ——- ——- “104, 745 - - ——- :
1929 91,327 -—- ——- 46,611 | === S ---
1930 | 267,764 30,760,000 13,956 66,347 386,000 101,904
~1931 182,767 26,982,000 12,242 82,210 482,000 127,248
71932 | 187,118 34,648,000 15,720 79,946 472,000 124,608
.‘f¢mwmuu -178, 586 18,777,005 8,519 lo7,807 573,022 151,277
oT193k | 152,992 23,531,645 10,676 131,591 | 789,281 | 208,685
1935 | 146,465 | 18,060,095 8,194 151,545 | 899,693 | 237,518
‘SOURCE: e - S
"1 metric ton = 2,204 Ibs. .
-1 litre = 0, mmp gallons
= 55 gallons
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365/11.0
540/11.0
. /15.2
320/11.0
381/11.3
205/12.2

168/9.1

305/11.0
549/14.2
332/13.7
274/12.8
273/11.6
305/13.4
243/15.5
243/15.5
243/15.5
643/13.7

472/11.6
(UC)  280/15.1

290/12.2
343/16.2

270718

' 164.6/16.2
385/13.7

.~ 700/18.9

150,000

40,000

150,000
100,000
60,000
60,000
100,000
70,000

70,000 -
70,000

80,000

9,504

4,839
4,839

- 4,839

4,839
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Australian Coal at Honolulu Harbor
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“DEFINITIONS -

Al1- 1n charges S1ng]e charge for all services

Alon951de Wlth the vessel stand1ng at the quay or Jetty, the cargo

-w_1s moved from shlp dxrect to surface of quay (or in inverse dlrectlon)

- 0pposute overs1de.

Anthracxte Coal: A hard, high rank coal with high fixed carbon. -

| Ash (fly aSh) Light-weight sol1d partlcles that are carr1ed 1nto

. the atmosphere by stack gases.

'dease Load. The minimum load of a ut111ty, e]ectr1c or gas, over a
S glven perlod of time. o f. .
N '13? Berth' Sect1on of quay (p1er. wharf or jetty) not1ona11y des1gned
;”7f*5to accommodate one vessel and 1nc]ud1ng a section of the surface over

“j'wh1ch'1abor,_equ1pment. and cargo move to and from the vessel. By

transference, in shipowner's language, service to a port.

. Berthing fee (orfcharge): A charge levied by certain ports on the

~ vessel to pay for the use of the berth (and not always payable, or

. .fully payable, if the ship stays mid-stream).

Bituminous Coal: The coal ranked below anthracite. It generally has

a h1gh heat content and is soft enough to be read11y ground for easy -

g combust1on. It accounts for the bulk of all coal mined in this

country. - _ _ rom

" Break-bulk (cargo): Cargo packed in'separate packages (lots or

consignments) or individual-pieces of cargo, loaded; stowed, and

unloaded 1nd1v1dua]ly, as distinct from bulk cargo.

, BTU. British thermal unit, a measure of the energy required to ra1se

- one pound of water one degree Fahrenhe1t.

B“‘k carriers; bU‘ker': Shlp de519ned to  carry bulk n0n11quid cargo.hitfj L




I

Coaster:, Shlp that plles between coasta] ports on the same coast or

L T: arch1pelago or in lnterISland trades. -1_ _,f; »'7 '”/ _;]

© Coal 11quefact1on- Conversion of coa] to a 11qu1d for use as

synthet1c petro]eum. ‘

: Commerc1al Sector. A subsector of serv1ce 1ndustr1es that 1nc1udes

who]esa]e and retail trade, schoo1s and other government nonmanufactur1ng
facllltles, hospitals and nurs1ng homes, and hotels. As def1ned
“this sector does not 1nc]ude transportation and househo]d serv1ces.

COnference (11ner or steamsh1p conference): A comblnatlon (technlcally, 'lli

" a cartel) of sh1pp1ng companles (or owners) wh1ch sets common Ilner

e

. str1pped)

3 fre1ght rates on a partmcu]ar route and wh1ch regu]ates the prov1s1oﬁ

| ’??U; of serv1ces.,f“f

ranage. A port charge 1ev1ed for the use of‘ cranes. It is paid by . .

ship or cargo owner or by both parties in certain proportions according

to the customs of the port.

!HIL’I Dead weight tonnage. The weight in long tons that a vessel can

o carry when fully laden.

Effluent: Any water flowing out of an enclosure or source to a
surface water or groundwater flow network |
1ast1c1tx: The fract1ona1 change 1n a variable that is caused by a
unit change in a second variable. Income elasticities are important
in energy estimates, since these estimatevthe changes in quantitiesf
of energy dehanded as incomes change. |

FCL: Full container Toad; a container that is delivered to the

shipping company fu]l of the consignor s cargo.' The meamng changes . .

5{according to who uses the term, ports may descrlbe conta1ners as FCLf"J:t'”

{f,they leave the port s area w1thout having been unstuffed (or




; ‘Generai cargo' ”Cargo. not‘homogeneous in bulk, Which consiStsjof.n..f

(.A » .1ndW1dua1 umts or packages (parce]s)

Greenhouse effect.~ The potentla] rlse in global- atmospherlc temperatures

 due to an 1ncreas1ng concentrat1on of COz in .the atmosphere COZ
' absorbs some of the heat rad1at1on glven of f the Earth, some of
.'f'wh1ch is then reradIated back to the Earth.
gBI;' Gross reglster tonnage, a measure of the total space of a
vessel in terms of 100 cubic feet (equivalent tons) including m1d;. :
deck, between deck; and the closed-in spaces above the upper deck;
o yless certain exemptions. The GRT of most of the wor]d s sh1ps IS
-;:;wrecorded 1n L]oyds Reg1ster. See also, NRT and DWT.

'“"ﬁ'Gross energy demand. The tota] amount of energy consumed by d1reCt |

e

”"jgburn1ng and 1nd1rect burnlng by ut1]1t1es to generate electricity.

p .A .‘.:“%?i“:Net energy demand 1nc1udes dlrect burning of fuels and the energy
. o content of consumed e]ectrwcﬂ:y. The difference between gross and
~net energy demand is a measure of the energy losses by utility
' conversion to'electricity. The difference between gross and new
‘;venergy demand 1s a measure of the energy losses by utility convers
to e]ectr1c1ty, About two-th1rds of the energy input at the utility
‘__is Tost in generatjon and transmlss1on._

Chanhe] dues: 'Charge 1evied (on the vessel) for using the channel.

‘ Charter rate Payment by charterer (such as cargo owner) to shipowner

for the charterer (such as ‘cargo owner) to shipowner for the charter
of the vesse]._ It is determined by market conditions and terms of

" charter.

C. i f.: Cost + lnsurance + freight. This corresponds in princ1p1e

to the ’Ianded pr1ce of shlpments before tax.-

Coa1 gasxficat1on;'”Thedprocess that produces synthet1c gas from ;: e




—"Thenua]ue of all goods. and, seryices-f :

‘Gr055~Natfona1‘Product'(GNP)'

e .".p'roduced 1'n a given year. GNP is a "va]ue added" concept Ttis .

stated 1n e1ther current or constant (real) dollars.'x

Groundwater Subsurface water occupylng the saturation zone from

"iyfiwhlch wells and spr1ngs are fed; | in a strict sense, th‘s term

wel applles only to water be]ow the water tab]e.;

' Heat pump: A device that moves heat from one environment to another.

‘ 5.’;In the winter it moves heat from the outside of a building to the

- 1ns1de, and in the summer it moves heat from the inside to the '

lllﬁrouts1de.b

V?ff Hook: Load1ng and d1scharg1ng po1nt along a vessel the hook is

5?lowered by sh1p s derrlck or crane to receive the net ho]d1ng the

A cargo.; Hence, hook hours, the base of a measure of port output . -

| (cargo tons moved per’ hook hour). | _ ‘ B .
E Industrz Industry is an aggregate of three sectors - manufacturing,

mining, and constructlon

Joule: A unit of energy which is equivalent to 1 watt for 1 second.

o 1 Btu - 1 055 Jou]es

-1? Labor force: The number. of persons 16 years of age or older who

are either emb]oyed or actively looking for work.

'f{ Landing charges: A charge levied by certain ports on the cargo-

'i_owner for receiving andvhandling imports. Te corresponding charge

zﬁfor‘exports is called shipping charge.

- Lash: Lighter:aboard'ship. This is a technique of water transport

- by which cargo is loaded on barges which are in turn taken up by an

:: ocean vessel which transports them and ultimately releases them to

iﬂ;carry the cargo into port.




';fﬁ-fLCL. Less than container: load cargo dest1ned for shipment 1n a ;9ff7 S
"3licontainer that 1s de]ivered hy ‘the cons1gnor for conso]idation with

"“other cargo and 1nsert10n in a container by the shipping company at

a conta1ner fre1ght statlon

L lgnite The ]owest rank coa] from a heat content and f1xed carbon

,standpo1nt.

Measurement ton A un1t of quantity of cargo based on ltS cub1c '
measurement (for examp]e. 40 cubic foot or 1 cubic meter).

Metallurg1cal coa] Coal used in the steelmaking process. Its

',spec1a] properties and dlfflculty of extraction make it more expen51ve
‘"than steam coal. A E :

“;f:fff'Feeder (serv1ce) Transport of containers which are flrst carrled

' '*'f;tby the main Tine container vessel to a port Of transshIpment.

" tons (for examp]e, 40 cubic feet), the measurement ton is the i

:'frelght ton

un]oaded, and then Toaded on ‘a sma]ler vessel for feedlng to a

further port, Feeder service implies transshipment.

':Flue—gas desulfurization: The use of a stack scrubber to reduce

emissions of sulfur oxides. See stack scrubber.

- f.o.b.: Free on board., In the case of ocean carriage it means the
M'.. value of the goods (including the value of packing) when placed on
_’board the vessel It 1nc1udes such charges as the shipper had to

) 'wpay to the port but excludes cargo insurance (and freight) and

corresponds on]y approximate]y to market va]ue in the- exportlng .

~ country.

Freight tons: A heterogeneous unit for counting cargo or traffic

in Tiner shjpping.' It is based on the rules by which freight rates

- are aSSessed For cargo paid by welght tons, the weight ton (long. _

'}ns:"short, or metrlc) is a freight ton._ For cargo pald for by measurement




e

,.CFS‘; S R STt
: Channel Passage of water 1ead1ng to the port that is normaﬂy o .

'dredged and polxced by the port authority.

Contatner frelght stat1on.

A ;;j

Methane CH4. carburated hydrogen or marsh gas formed by the decompos1t1on

'_.of organic matter. It is. the most common gas found in coal m1nes.'

NRT;. Net reg1ster tonnage, the GRT minus the spaces that are non-"

earning - machlnery. permanent bunkers. water ba]]ast, and crew

- quarters;, Qver the range 0 to 6, 000 NRT there is a reasonab]y good

- correlat1on between NRT and DWT. DNT = 2.5 NRT

One-off visit: A nonrout1ne or nonschedu]e call at a port.l

R standlng along the vesse] Opp051te. a]ongs1de.

" measure gains in product1v1ty. A varlety of t1me-perlods are used

'7ﬂ}_1nc1ud1ng output per worker per year., A]so, product1v1ty statements PR

t{often refer to gains 1n prlvate sector output per worker rather than

: output in the total economy. -

~ Qverside: Cargo bexng ]oaded or un]oaded from shlp 1nto barges

l

I Pa]et (palette) Tray or other solld base on which cargo is 1oaded

: for.loadmg or unloading; a form of unitized cargo (Pa18tlzed) R .

Palet ships are designed to carry cargo piled on palets.

Particulate matter:  Solid airborne particles, such as ash.
Peak power: The maximum amount of e]ectricai energy consumed in any
consecutive number of minutes, say 15 or 30 minutes, during a month.

Port dues: A charge levied by certain ports on the vessel or cargo.

- Process steam and heat: Steam and. heat produced for industrial

'process'uses. such as the activation of drive mechanisms and product

* processing.

Productivity: The value of goods or services produced by a worker in

a given period of time, such as one hour. For the United States in

1975, this averaged $7.39. Increases in output over time are used to




N

i L-Qué One quadr11]10n>(1015) Brit1sh thermal un1ts (Btu)

d Quax charges (rent) A port charge Iev1ed on the vesse] for the. use
5'of the quay ' 4 ’ ‘
Reserves Resources of known location, quantity, and qua]1ty which
A

~are. economlcally recoverable using currently ava11ab1e techno]ogles

Residential sector: Includes all primary 1iving units - houses,

abartments and mobile homes. Households are classified as fol]ows§
a) family households. which incorporate persons who are either marriedfﬁ
or blood related; b) pfimary individual households, which are made up'
either of single persons or incorporate two or more persons who are
neither married or blood-related. L
Resources. ‘Mineral or ore estimates that include reserves, ident1f1ed

| depOSItS that cannot presently be extracted due to economical or
techno]og1ca1 reasons, and other deposits that have not been dlscovered
but whose existence is 1nferred.
Retrofit' A mod1ficat10n of an existing structure, such as a house
or 1ts equ1pment to reduce energy requirements for heating or cool1ng.

> There_are basic types of retrofit: equipment, such as a heat pump

| repiacing less efficient equibment; and insulation, storm doors,

~ calking, etc,,'designed to lower energy requirements.

" Roll- en/rofl dff Cargo carried in whee]ed containers or wheeled

) tra11ers aboard and mov1ng on to the ship and of f it on wheels,
- usually over ramps, .
Seam: A bed of coal or other valuable mineral of any thickness.

Ship measurements: Measures of cubic capacity, in tons of 199 cubic

“% . feet; see GRT. NRT, and DWT.




. Slurr_Lpipeline.

‘,‘(over 300 mlles) ina water mixture.

A p1pe|1ne that conveys a mixture of llquid and

Lf

Stack scrubber.. An air po]]ut1on control device that usual]y uses a

- fffaboard sh1ps_for the account of vessel or cargo-owner, and work

/

\11qu1d spray ‘to remove pol]utants, such as su]fur d1ox1de or part1cu1ates,

from a gas.stream by absorption or ohem1calnreactlon. Scrubbers are

also used to reduce the temperature of the emissions.

Steam coal: Coal suitable for combustion 1n boilers. It %s generally

soft enough for easy grinding and less expensive-than metai]urgical"

coal or anthracite. L - - i
'-;Stevedore. Labor emp]oyed to 1oad and un]oad cargo and, by transference.

'i"{ithe organlzer of thlS work. In many.ports, stevedores only work

!

"ashorehis done by the port's labor.

Subbituminous coal: >A low rank coal with Tow fixed carbon and high

percentages of volatile matter and moisture.

‘Sulfates: A class of secondary pollutants that includes acid-sulfates
gj<and'neutra1 metallic sulfates. | _ |
. §glfg5; An element that appears in many fossil fuels. In combustion
R of the fuel the sulfur combines with'oxygen to form sulfur dioxide.

" Sulfur diox1de. One Of several forms of sulfur in the air; an air

| 'fvpollutant generated prlnc1pa1]y from combustion of fuels that contain
- sulfur. '
B Supply: The functional connection between the price of a good and

the quantity of that good that some agent is willing to sell at that

prlce. The supp]y functlon is general]y posxt1ve, or (geometrically

'fjspeak1ng) up s]oping, mean1ng that as the pr1ce goes up. the quant1ty

upplled also goes up.,_

R s
L L
: .

“’,‘so]id The pr1mary app11cat1on proposed is to move: coa] long dlstances




- Swing fuel:'
"‘;exhaustlble to inexhaust1ble fue]s.' Coal is. v1ewed by many as the _

swing. fuel dur1ng the trans1t10n

A fue] that p]ays a key ro]e dur1ng the transit1on from

. .i.,\‘v -

'Synthet1c fuel: A fue] produced hy biologically, chemically, or

1‘~therma]1y transformlng other fue]s or materials.

TJEU: TWenty~foot equtvalent unlt. Standard un1t for count1ng

~ (equivalent) containers of‘varibus d1mens1ons: 20 x 8 x 8 feet; in

'qther words, a 20-foot equiva]eht container.

Transportation sector: Includes five subsectors: 1) automobiles§ 2)

service trucks; 3) truck/bus/rail freight; 4) aih transport; and 5)

| ship/barge/pipeline.

‘ Tramgers (Iramps) Nonscheduled;?nonconference vessels.

"“;"'TranSIt shed: A shed in the port area usua]ly in customs- bonded

| area, which is poslt1oned behind the'berth to receive cargo un]oaded

from vessel or for loading. Distinct from warehouse.
Unit train: A system for delivering coal in which a string of cars,

with- distinctive markings and loaded to full visible capacity, is

~ operated without service frills or.stops along the way for cars to be

cut in and out.

. Unitized cargo Cargo packed in units for easy presentation to

'vesse1 and port; for example, conta1nered cargo and pa]etlzed cargo

Western coal: Can refer to al] coal reserves west of the M1ss1ss1pp1.

By Bureau of Mines definition, includes only those coa]flelds west of
straight line disectlng Minnesota and running to the Western tip of
Texas. Wyoming and Montana (subbituminous) and North Dakota (lignite)

have ‘the Iargest reserves.

’T:'f wharfage. A charge 1ev1ed by some ports on the cargo owner for the

':Q:use of the port surface over which the cargo moves. eﬁ§r='”
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